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This training school is presented specifically for 
commercial applicators of agricultural chemicals 
by the University of Illinois College of Agricul­
ture , Agricultural Extension Serviceand Illi­
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persons involved in the handling of agricultural 
chemicals. The school promotes the proper,,timely, 
and wise use of agricultural chemicals. We grate­
fully acknowledge the assistance of officers of 
the Illinois Association of Aerial Applicators and 
the Agricultural Spraying Association in planning 
the program. Abstracts in this manual bring to you 
the latest research information^ hut do not con­
stitute positive recommendation unless so stated. 
Statements made herein are the responsibility of 
either the speaker or the institution he represents. 
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1967 PESTICIDE DEALERS AND APPLICATORS CLINICS
This is your invitation to attend one of the area agricultural chemical 
clinics. The discussions will include the current situation and the why and how 
of control for weeds, diseases, and insects affecting field crops, as well as the 
proper use of application equipment. We look forward to seeing you at the meet­
ing and discussing problems of mutual interest. Following are the dates and loca­
tions for the clinics and the program that will be presented.
Date City Location
February 6 Mt. Vernon Moose Hall
February 7 Springfield Illinois Building Auditorium, 
State Fair Grounds
February 8 Galesburg Holiday Inn
February 9 Dixon Lincoln Manor Motel
February 10 Joliet Rossi Acres Motel,
SE Corner Jet. U.S. 66 & 52
9:30 a.m.
Registration and Get Acquainted 
10:00 a.m.
Weed Control in Corn............................................... Ellery Knake
Methods of Incorporating Herbicides ............................  Wendell Bowers
Corn Borer Prospects for 1967 ...................................... Steve Moore
Why So Much Corn S m u t ? ...................................... Malcolm Shurtleff
Tricks of the Trade
Weeds........................................................... Ellery Knake
Insects...........................................................Steve Moore
Safety First With Pesticides.................................. Stanley Rachesky
Preventing Drift of Sprays......................................Wendell Bowers
Explanation and Implementation of the Illinois
Custom Spray Operators Licensing Law............................Juett Hogancamp
Lunch: 12:00 - 1:00 p.m.
Corn Soil Insect Recommendations..................................... Steve Moore
Alfalfa Weevil and Its Control..................................Edward Arnibrust
Weed Control in Soybeans........................................... Ellery Knake
Calibration Charts for Band and Broadcast Spraying.............. Wendell Bowers
Weather and Plant Diseases...................................Malcolm Shurtleff
Your Future Inventory
Insecticides . . ................................................. Steve Moore
Herbicides...................................   Ellery Knake
Lawn Care
Diseases..................................................Malcolm Shurtleff
Insects....................................................Stanley Rachesky
* * * * * * * * * *
Examination for Custom Spray Operators License will be given by 
Mr. Juett Hogancamp of the State Department of Agriculture. You will not need 
to take the examination if you already have a 1966 license. Your 1966 Custom 
Spray Operators License may be renewed by mail through the State Department of 
Agriculture.
Prepared by Pesticide Dealers and Applicators Clinic Committee
Wendell Bowers 
Ellery Knake 
H. B. Petty 
Malcolm Shurtleff 
Steve Moore
1967 SMALL PACKAGE DEALERS CLINICS
Many of you have attended one of our Pesticide Dealers Clinics where 
information about agricultural pesticides was discussed. In 1967, there will he 
a similar series of clinics and also a series primarily for the non-agricultural 
or small-package dealer. Other dealers are welcome to attend. Specialists from 
plant pathology, horticulture, and entomology will appear on the program. Fol-
lowing are the dates, locations, and program for the clinics:
Date City Location
January 20, 10:00 a.m. Springfield Heritage House, 3851 South 
(City 66)
Sixth
February 1, 7:00 p.m. Edwardsville Agr. Extension Office, 
900 Hillsboro Ave.
February 13, 7:30 p.m. St. Charles Kane County Fairgrounds
February lU, 8:00 p.m. Rockford Farm Bureau Building
February 15, 7:30 p.m. Homewood Dixie Governor Motel,
(Cook County) 75th & Dixie Highway (Rt. 
Homewood
5 )^
February l6, 7:30 p.m. Arlington Heights Farm Bureau, 201 N. Dunton
March 2, 6:30 p.m. Peoria Gill’s Restaurant, Hannah City
PROGRAM
THEME - Your Customers' Lawn Needs
Topics
Grass Varieties Your Customer Will Like 
Fertilizer - What Kind, How Much, and When 
Help Your Customers to a Crabgrass-Free Lawn 
Broadleaf Weed Control for a Lawn 
Preventing Lawn Insect Damage
Controlling Nuisance Insects in Your Customers’ Yards 
Safety-First Pesticide Inventory 
Controlling Your Customers’ Lawn Diseases
NINETEENTH ILLINOIS
CUSTOM SPRAY OPERATORS TRAINING SCHOOL
Sponsors:
2:00 p.m.
3:30 p.m.
*+:00 p.m.
7:30­
9:30 p.m.
January 25 and 26, 1967
Illini Union Building
University of Illinois, Urbana, Illinois
Cooperative Extension Service, University of Illinois College of Agri­
culture, and Illinois Natural History Survey
SPECIAL EVENTS
Tuesday, January 2k 
Illini Union, Room 31*+, North Wing
Business Management Clinic. Professor Irwin Cochrun, Director, 
Bureau of Business Management, will conduct this clinic based on 
your management problems.
We solicit your cooperation. Please make a short list of what you 
consider to be your management problems— training help, reducing in­
ventory, advertising, taxes, bonding, or whatever— and send a list 
by January 15 to:
Professor Irwin Cochrun 
130 Commerce Annex 
Urbana, Illinois 6l801
He will attempt to answer your problems.
Custom Spray Operators' Licensing Law, 1966 Experiences and 1967 
Plans. Mr. Juett Hogencamp, State Department of Agriculture, will 
discuss this topic.
Business meetings of:
Aerial Applicators' Association 
Ground Operators' Association
Smoker and Early Registration............General Lounge, 2nd Floor
If you are in town, we would like to chat with you. Come over. 
You can register, get your manual, talk shop, visit with old 
friends, and make new ones.
FORMAL PROGRAM
Illini Union Building, Illini Room 
Wednesday Morning, January 25
8:15 a.m. Registration Begins
9:00 Colored Slides.............................................. Staff
9:30 Students, Curricula, and Jot Placement.............. W. K. Wessels
George Sprugel, Presiding
9:50 a.m. Planting Corn in Sod................................ G. E. McKibben
Insecticide Residue Studies and Use Facts in Illinois
Pesticide Ingestion and Accident Cases..........Roscoe Randell
Soybean Residue Studies............................ H. B. Petty
The Detection Program— Implementation
and Results.................................. Dr. Edward Press
Overall Importance of These Results............W. H. Luckmann
Air Pollution Damage to Plants.................... M. C. Shurtleff
Additives for Drift Control ........................ Keith Leasure
Distributing Pesticides, Seeds, and Fertilizers
by Aircraft in California..........................N. D. Akesson
Atrazine— Oil and Other Post-Emergence Treatments
for Corn.............................................F. W. Slife
Herbicide Incorporation .............................. E. L. Knake
12:30 p.m. Adjourn
Wednesday Afternoon, January 25- Illini Room 
Wayne Bever, Presiding
1:30 p.m. Molds and Toxins in Small Grains..................M. C. Shurtleff
Corn Leaf Aphids
Gross Damage From Severe Infestations............Roscoe Randell
Survival in Relation to Plant Growth
and Control Results..............................H. B. Petty
Weed Control in Turf.................................. J. D. Butler
Weed Control in Soybeans................................ L. M. Wax
Soybean Insects ..................................  D. M. Daugherty
3:05 Coffee Break
Frank Lanham, Presiding
3:25 p.m. Crop and. Herbicide Rotations for Weed Control ........ F. W. Slife
Preplant Herbicide Application for Corn .......... M. D. McGlamery
Cattle Grubs and Other Insects in Illinois............Steve Moore
Wisconsin Results With Black Cutworm Control..........J. W. Apple
Black Cutworm Control in Illinois ................ R. E. Sechriest
Narrow Rows and Weed Control.......................... E. L. Knake
Why So Much Corn Smut?............................M. C. Shurtleff
5:05 Adjourn
Thursday. January 26, Illini Room 
Wendell Bowers, Presiding
Q:b0 a.m. The Insect Situation..................Steve Moore and C. E. White
Fungicides for Lawns and Ornamentals..............M. C. Shurtleff
Predicting Potential Use of Insecticides
for Corn Borer Control................................ H. B. Petty
Alfalfa Weevil
Biology in Illinois..............................E. J. Armbrust
Control Experiments in Kentucky......................B. C. Pass
10:00 New Equipment and Trends for Ground Application
of Pesticides...................................... N. D. Akesson
10:25 Coffee Break
M. D. Thorne, Presiding
10:^5 a.m. Industrial Weed Control..............................F. W. Slife
Herbicide Combinations for Corn .................. M. D. McGlamery
New Concepts and Herbicides for Soybean Weed Control. . . L. M. Wax 
Methods of Application of Phosphates
for Corn Rootworm Control........................M. L. Fairchild
Yield Effects From Adult Rootworm Feeding ............P. J. Martin
Adult Northern Corn Rootworm Survey ........ . . . . D. E. Kuhlman
The Extent of Northern Corn Rootworm Insecticide
Resistance in Illinois and Control Results........R. E. Sechriest
1 2 :bO p.m. Adjourn
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PLANTING CORN IN SOD
G. E. McKibben
Corn planted in a pasture sod can "be expected to produce a yield com­
parable with that of either plow-plant or conventional seedbeds— but only if the 
population is comparable and chemical control of weeds is satisfactory. On the 
Grantsburg silt loam at the Dixon Springs Agricultural Center for which test data 
are presented, chemical control was satisfactory when 90 to 100 percent of the 
sod had been killed. When the chemical treatment is applied broadcast behind the 
planter, the aboveground parts of the weeds should be killed rather quickly (within 
48 hours). The vegetation collapses faster than when a slower acting chemical is 
used, and thus the weeds compete less with the seedling corn plants for light.
This factor appears to be more important when the vegetation is 12 to 18 inches 
high.
Other facets of corn production associated with high yields must also 
be considered when planting in sod, such as the hybrid, fertility practices, in­
sect control, population, etc. They appear to be similar for both sod and con­
ventional planting. Field mice may cause an additional problem in sod planting, - 
as they can severely reduce stands.
Soil insects have been satisfactorily controlled with broadcast appli­
cation of aldrin (l 1/2 to 2 lb. in 64 gal. water) to the sod prior to planting. 
Plant populations should be adequate to insure maximum yields in favorable years 
for the hybrid being planted. In 1964 (Table l), when rainfall was limited, 
yields were comparable throughout a population range of 9*311 to 17*928 regular 
stalks. Tillers increased these populations by 6,942 and 1,184 plants. All 
chemically controlled sod plots (Table l) had a larger number of tillers at all 
population levels than did the plow-plant or conventional seedbed.
In 1964 one chemical treatment (5) reduced the population of regular 
stalks and yield significantly. The other treatments did not differ.
Moisture conditions were more favorable in 1965 than in 1964. The 
added moisture increased yields for the higher populations (Table l). Two chemi­
cally controlled sod seedbeds (Treatments 2 and 3) on which moisture was measured 
received significantly more moisture on the average from July 12 to September l4 
than the plow-plant or conventional seedbeds at the 0- to 6-inch depth. However, 
there was no difference at the 6- to 12-inch depth during the period from August 2 
to September 7* "when measurements were made at this depth. Analysis of moisture 
data for the period from July 12 to September l4 indicated no significant differ­
ence in moisture at the 0- to 6-inch depth due to population.
If corn is planted on a sod seedbed one year, is it feasible to plant 
in the same area without preparing a seedbed the second year? This possibility 
was explored in 1966. The plots whose yields are reported in Table 1 in 1965 
were again planted to corn in 1966. Stalks were shredded with a rotary mower in 
the fall of 1965» No seedbed was prepared. Chemicals were applied at the rates 
used in 1965* Yields for the 1966 test are presented in Table 2. On Treatment 5 
a considerable amount of fescue had survived from 1965 and continued to survive 
during the 1966 growing season. This surviving sod apparently competed for mois­
ture and provided cover for mice, which reduced population by eating some of the
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kernels after planting. All other treatments at all population levels produced 
yields in excess of 100 bushels for the second consecutive year. The two-year 
average yield of Treatment 2 at a population of 2 0 9hh6 was 138.71 bushels of 12% 
moisture corn per acre, which compared favorably with 135*78 bushels for the con­
ventional seedbed with a population of 18,357 and 130.l6 bushels for the plow- 
plant seedbed with a population of 17,6U2.
• ■ • • • •  ' • • : . ; . ‘ . • • . - ■ • •• • •;
In 1966 an attempt was made to reduce the amount of chemical needed to 
control the sod. If chemical control of sod is to be accepted, it will need to 
compete in cost with conventional seedbed preparation. The amounts of two chemi­
cals (atrazine and paraquat) used in one of the previous successful combinations 
were reduced, and a chemical (paraquat) that had been used successfully in combi­
nation was used alone at two rates, with a later application of 2,i+-D. The re­
duced rates in combinations involving paraquat and atrazine gave satisfactory 
control of the sod. Applications of paraquat alone or with a later application 
of 2,U-D did not successfully control the sod. Volumes of water were also re­
duced in the 1966 applications. That may have reduced the effectiveness of para­
quat, since the fescue sod was in the boot stage and the vegetation may not have 
been wet so thoroughly as it would have been with more water.
Yields of corn planted in fescue sod in 1966 and treated with certain 
combinations of chemicals compared favorably with those on plow-plant and con­
ventional seedbeds (Table 3)- An artificial mulch of vermiculite on a prepared 
seedbed that had been treated with 2 pounds of atrazine prior to applying the 
vermiculite increased yields over those on a conventional seedbed sprayed with 
2,U-D and cultivated once. The plow-plant seedbed treated with 2 pounds of atra­
zine and not cultivated also produced larger yields than the conventional seedbed.
Summary
At least one of the chemical combinations used in 1966 would compete 
in cost with a system involving a conventional seedbed (plow and disc) and a 
broadcast application of 2 pounds of atrazine. Satisfactory equipment for plant­
ing would seem to be the limiting factor for acceptance of this practice on some 
soil types both for corn planted in sod and perhaps for corn following corn.
TABLE 1. FIRST-YEAR CORN YIELDS - MINIMUM-TILLAGE EXPERIMENT 
At THE DIXON SPRINGS AGRICULTURAL CENTER 
1964-1965
Treatment
Planting
Rate
Yield Bu/A 12% Moisture Population/A
1964 1965 2 yr. Avg. 1964 1965 2 yr. Avg,
1. Sod - 1-1/2# Am, Triazole a 78.29 134.43 106.78 9393 (6003) 15559 (1756) 12476 (3880)
+ 3# Atrazine b 78.68 130.97 104.83 12211 (5105) 17233 (1143) 14722 (3124)
c 80.56 150.73 115.65 14701 (5473) 19806 ( 817) 17254 (3145)
2, Sod-lqt. Paraquat a 75.96 137.47 106.72 9311 (6942) 14538 (2940) 11925 (4941)
+ 3# Atrazine b 83.04 146.74 114.89 12741 (5227) 17193 (1838) 14967 (3533)
c 77.59 153.48 115.54 15069 (4247) 20419 (1266) 17744 (2757)
3. Sod - 4# Atrazine a 77.64 127.84 102.74 9597 (8984) 13109 (3716) 11353 (6350)
3 weeks prior b 67.54 150.99 109.27 10210 (7432) 16784 (1633) 13497 (4533)
planting c 80.51 151.00 115.76 16254 (6411 20541 (1103) 18398 (3757)
4. Conventional a 71.49 121.01 96.25 10944 (1593) 11843 (1103) 11394 (1348)
2,4-D + 1 cultivation b 70.48 134.13 102.31 14824 ( 531) 14048 ( 572) 14436 ( 552)
c 73.43 143.75 108.59 17846 ( 817) 17805 ( 694) 17826 ( 756)
5. Sod - 1# Lorox a 63.36 135.70 99.53 6289 (6167) 15273 (1633) 10781 (3900)
+ 3# Atrazine b 59.18 133.34 96.26 8657 (4860) 16090 ( 939) 12374 (2900)
c 54.61 146.03 100.18 7433 (4247) 21766 ( 980) 14600 (2614)
6. Plow-Plant a 75.53 116.19 95.86 12455 (1593) 11434 (1879) 11945 (1736)
+ 2# Atrazine b 73.44 130.94 102.20 13191 (2083) 13762 (1266) 13477 (1675)
c 75.90 144.93 110.42 17928 (1184) 16866 ( 939) 17397 (1062)
Average All Treatments a 73.71 128.77 101.31 9665 (5214) 13626 (2171) 11646 (3693)
b 72.06 137.85 104.96 11972 (4206) 15852 (1232) 13912 (2719)
c 73,77 148.32 111.02 14872 (3730) 19533 ( 966) 17203 (2348)
All amounts of herbicides active except paraquat applied 2 mph - 30# - 64 gal. H20/acre.
Tillers shown in parentheses.
Aldrin broadcast; sp & pot broadcast.
Starter fertilizer used, nitrogen sidedressed (120# N) as anhydrous am. in 1964, as am. nitrate in 1965. 
SX-29 planted April 30, 1964; April 28, 1965.
Treatments 1, 2, 5, 6 applied after planting.
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TABLE 2. SECOND-YEAR CORN YIELDS - MINIMUM-TILLAGE EXPERIMENT 
AT THE DIXON SPRINGS AGRICULTURAL CENTER
1966
Treatment*
Planting
Rate
Yield Bu/A 
127. Moisture Population/A
1 a 100.81 13218 ( 41)
b 110.61 16553 ( 0)
c 116.78 18377 ( 41)
2 a 115.04 12633 (123)
b 122.56 16362 ( 0)
c 123.93 20473 ( 0)
3 a 100.72 12728 ( 0)
b 116.52 16553 ( 0)
c 119,23 20365 ( 0)
4 a 117.63 12755 ( 0)
b 130.59 16798 ( 0)c 127.81 18908 ( 0)
5 a 64.60 11421 ( 0)b 69.43 13558 ( 41)
c 88.45 15287 ( 41)
6 a 105.73 12401 ( 41)
b 114,48 16036 ( 0)c 115.39 18418 ( 0)
Avg. All Treatments a 100.76 12526 ( 34)
b 110.70 15976 ( 7)c 115.27 18638 ( 14)
*Same as Table 1.
Tillers shown in parentheses.
Planted on same area occupied by plots in 1965 in Table 1
without any seedbed preparation except Treatments 4 & 6.
SX-29 planted May 11 - Rep 1; May 23 - Rep 2, 3, 4.
Amount of chemical same as 1965 applied 4 mph - 40# - 38 gal/A,
TABLE 3. CORN YIELDS - MINIMUM-TILLAGE EXPERIMENT 
AT THE DIXON SPRINGS AGRICULTURAL CENTER
1966
Treatment
Planting
Rate
Yield 
Bu/A 12% Population Treatment
Planting
Rate
Yield 
Bu/A 12% Population
Sod - 1 qt. Paraquat a 40.92 12578 4# Atrazine a 59.96 12741
P.E. b 46.31 16662 b 69.98 16880
c 41.06 18894 c 90.64 19058
d 38.42 21889 d 67.58* 22361*
Sod - 1 qt. Paraquat a 26.62 12687 Conventional a 98.79 13667
P.E. + 2,4-D A.P. b 35.55 16335 2,4-D A.P. b 104.77 17696
c 44.43 18632 + 1 cultivation c 111.86 21672
d 35.21 20636 d 96.30 24394
Sod - 1 qt. Paraquat a 116.54* 10600* Plow-Plant a 115.77 13613
P.E. + 2# Atrazine b 132.42* 18803* + 2# Atrazine P.E. b 112,70 17751
c 133.70* 20183* c 118.71 21290
d 123.98* 24321* d 120.04 25211
Sod - 1/2 qt. Paraquat a 3.79 7569 Conventional + a 116.58 12088
P.E. + 2,4-D A.P. b 6.90 10945 Vermiculite b 116.81 17642
c 6.90 10128 + 2# Atrazine P.E. c 126.81 21127
d 8.06 17528 d 119.50 24993
Sod - 1/2 qt. paraquat a 114.81 11543 Avg. All Treatments a 77.09 11898
P.E. + 2# Atrazine b 115.76 17261 b 82.36 16664
c 115.65 20255 c 87.75 19025
d 111.31 23958 d 80.10 22810
* 3 rather than 4 replications.
30" row spacing.
Herbicides applied 4 mph - 40# 38 gal ^O/A.
Aldrin broadcast; sp & pot broadcast.
Starter fertilizer used 100# 7-28-14, nitrogen sidedressed (120# N) as am. nit. 6/19-20. 
SX-29 planted 5/6-7/66 P.E. “ Preemergence; A.P. *= After emergence.
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ATRAZINE-OIL AND OTHER POSTEMERGENCE TREATMENTS FOR CORN
F. W. Slife
The use of preemergence chemicals on corn increases each year, and yet 
research and interest in developing postemergence treatments for corn remains 
high.
■
Atrazine-Oil
A considerable amount of interest has developed in the use of atrazine 
and oil as an early postemergence spray for corn. A substantial acreage was 
treated with this mixture in 1966 in both the United States and Canada. After 
three years of research and trial with atrazine-oil, the following conclusions 
seem justified:
1. The addition of a non-phytotoxic oil to atrazine increases the ac­
tivity over the use of atrazine alone.
2. Almost every oil company has an oil available for this type of use. 
These oils seem to give similar results, but detailed comparisons have not been 
made.
3. Atrazine-oil is highly effective on broadleaf annual weeds, but is 
slightly less effective on annual grasses. Panicum, crabgrass, and giant foxtail 
appear to be more difficult to control than other annual grasses.
U. Atrazine-oil works best on grasses and broadleaf weeds that are 
less than 1 1 / 2  inches tall, and to meet label requirements the treatment must 
be applied within 21 days after planting.
5. The best results have been obtained when a good rain follows treat­
ment, indicating some preemergence effect from the treatment.
6. Where grasses and giant foxtail in particular are the major prob­
lem, this treatment may not kill the plants, but it usually burns the leaves and 
stops growth of the grass. In time the grass may recover and grow normally. If 
the grass is not killed, the treated area should be cultivated to cover up as 
much of the stunted grass as possible.
7. The most widely used rate for postemergence treatments is 2 pounds 
of active atrazine and 11/2 gallons of oil on a broadcast basis. Our tests indi­
cate that 3 pounds of atrazine and 1 1 / 2  gallons of oil are slightly better than 
the 2-pound rate.
8. In areas of the Corn Belt where rainfall is common in the spring, 
this treatment has not been superior to preemergence treatments. In the western 
areas of the Corn Belt, where spring rainfall is more variable, it appears to be 
superior to preemergence, and an added advantage is less potential soil residue.
9. We would suggest trial use of this treatment to compare it with 
your standard preemergence treatment on corn. In heavy giant foxtail areas, it 
appears that we will still have to put major reliance in good preemergence grass 
killers.
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Banvel-D
This material is similar to 2,^-D in that it controls hroadleaf weeds 
and has little effect on grasses when used as a postemergence treatment. It is 
cleared for a maximum rate of one-fourth pound of active ingredient per acre.
The material is outstanding in controlling annual smartweeds and wild buckwheat 
hut does not differ greatly from 2,U-D in its effect on most other annuals. Com­
binations of Banvel-D and 2,^-D have been slightly superior to either materials 
alone for controlling weeds in corn, and particularly when smartweed has been 
present.
Unfortunately, Banvel-D produces more severe reactions in soybeans than 
2,^-D does, and drift and possible volatility may therefore create a serious 
threat. We would not suggest the use of this material as a postemergence treat­
ment in corn until a suitable drift control method can be included.
Clobber, Dalapon, and 2,U-D— Lorox
All three of these directed treatments for corn may find some place in 
our corn-weed control program. Each has to be carefully directed to prevent in­
jury to corn. To be highly effective, the weeds should be small and the corn 
should be tall enough to avoid most of the chemical. Because weed growth is af­
fected tremendously by environment each year, and because environment in turn 
affects the susceptibility of the weed to chemicals, these treatments have given 
varying results. Until a postemergence chemical is developed that will control 
weeds consistently without injuring the crop, it appears that preemergence treat­
ments will be our major means of controlling weeds.
HERBICIDE INCORPORATION 
Ellery L. Knake
One of the major reasons for incorporating certain preemergence herbi­
cides is to reduce loss of the herbicide by such processes as volatilization and 
photodecomposition. A second reason is to move the herbicide into a position 
where it can be most readily taken up by the species to be killed.
It is common knowledge that such herbicides as EPTC and trifluralin 
should be incorporated for best results. But a considerable amount of research 
has been done to determine whether there might be any advantage in incorporating 
some of the less volatile herbicides.
Field research indicates that shallow incorporation of a fairly soluble 
herbicide, such as CDAA, may sometimes be advantageous if rainfall is low. How­
ever, with moderate or high moisture, incorporation may reduce its effectiveness. 
Light to moderate rainfall can move a fairly soluble herbicide to an appropriate 
depth. However, incorporation plus rainfall appears to dilute the herbicide and 
possibly move it too far below the zone where it can be most effective.
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Field research suggests that incorporating a herbicide of low solu­
bility, such as atrazine, may offer a little advantage when rainfall is limited. 
However, when rainfall is adequate for good performance from surface application, 
incorporation may show no advantage or may even be detrimental. Research during 
the past three years and reports from farmers' fields do suggest, however, that 
atrazine is much more flexible than was previously assumed.
Two things seem apparent at this time: First, the once-common notion
that a herbicide like atrazine must be applied only to the soil surface is sub­
ject to question. Second, we have often put the cart before the horse, develop­
ing incorporation equipment before we have had adequate agronomic specifications 
for herbicide placement.
It is sometimes frustrating to try to draw conclusions from field re­
search with biological material under the diverse conditions that occur. It is 
sometimes bewildering when theory and the results of greenhouse research under 
carefully controlled, conditions do not seem to agree with field results. Never­
theless, it is well to consider all three— theory, fundamental research, and 
field research.
Two major questions are how to incorporate and to what depth. In our 
agronomic studies we have concentrated mainly on the question of depth. After 
we have decided where the herbicide should be placed, the engineers will have 
the necessary specifications to work on the problem of how to get the job done.
Most of our remarks here will apply to rather thorough incorporation.
The thoroughness and depth of incorporation in the field will vary with type and 
adjustment of equipment, operating speed, and soil characteristics. The herbi­
cide is usually not incorporated so deeply as the equipment will penetrate.
Both logic and the results of some research indicate that the deeper a 
herbicide is incorporated, the more it becomes mixed with the soil and the more 
it is diluted. In general, then, shallow incorporation would seem most desirable. 
There may, however, at times be advantages for deeper incorporation. For example, 
in coarse-textured soil EPTC may volatilize more readily when placed an inch deep 
than when placed three inches deep. With some herbicides, perhaps the disadvan­
tages of placement several inches deep might conceivably be masked if there is suf­
ficient soil moisture at the greater depth to activate the herbicide. More research 
is needed to determine what soil moisture levels are necessary for activation.
Deeper incorporation might also be advantageous if it places the herbicide closer 
to the site of uptake by the weed seedling.
It has commonly been said that we should place a herbicide on the soil 
surface and allow rain to move it into the zone where weed seeds germinate and 
the weed seedlings will be growing. We have, perhaps, sometimes associated pre­
emergence herbicides with soil and soil with roots, and have concluded that root 
uptake is the primary means by which the herbicide enters the plant. Or maybe 
we really have not thought much about the difference between shoot and root entry.
A herbicide may not be very effective on emerged shoots, but prior to or during 
emergence the shoots are in a considerably different microclimate. The morphology 
of the plant is doubtless much different also.
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For postemergence sprays, we know the advantage of adequate water for 
spraying, the effects of high humidity, and the advantage of having a thin rather 
than a thicker cuticle on the leaf for the herbicide to penetrate. It would seem 
logical, then, that a very young shoot, emerging through a moist soil atmosphere, 
might be able to absorb at least some herbicides. We know that some leaves can 
absorb 2,^-D and even atrazine after emergence. They why not prior to emergence?
Some plants, such as oats, sometimes apparently absorb atrazine through 
the roots, and then die after they are several inches tall. There no doubt are 
differences in uptake site between different species as well as between different 
herbicides.
We have evidence that for some grass species the major site for effec­
tive uptake is in the shoots. We do not have adequate information about the site 
of uptake for very many species or herbicides. It does seem clear, however, that 
when shoots are the primary means of uptake, we should have the herbicide where 
the shoots will be growing. Since shoots grow up, and not down, shallow place­
ment would seem appropriate.
I have not told you very much about which herbicides to incorporate, 
what equipment to use, or how to operate the equipment. We are still in the 
process of "asking the plant" where the appropriate placement is.
Your primary concern in incorporation should be with such herbicides 
as EPTC and trifluralin. For these, incorporation is beneficial. Our present 
opinion is that incorporation of atrazine might help a little under moderately 
dry conditions but, it may be somewhat detrimental under wet conditions. It's up 
to you to guess the weather. Results with incorporation of amiben have been er­
ratic, but in general we don't see much reason for incorporating it. Ramrod ap­
pears to hold up better under incorporation than CDAA. Some limited testing 
indicates that incorporation of linuron is detrimental.
We will probably see refinements in methods of incorporation with equip­
ment geared to do a specific job. Some of our present implements, such as the 
disc, have given surprisingly favorable results.
CHEMICAL MODIFICATION OF SPRAY SOLUTIONS FOR DRIFT CONTROL
J. K. Leasure
Highly active herbicides are desirable for many reasons: they kill
weeds better, and they are often cheaper to ship, store, and use (on a per acre 
basis) than the less active ones. With high biological activity, however, there 
is greater likelihood of damage if small amounts of spray drift onto sensitive 
vegetation growing near the sprayed area. Such damage can cause loss to the 
property owner and legal claims against the person who does the spraying.
The problem of controlling drift has been approached by using both 
mechanical and chemical methods. For some applications, at least, chemical 
methods have real advantages. Invert emulsions have been used on large acre­
ages, and spray solution additives are being developed for commercial use.
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Table 1 shows the relative effectiveness of chemical methods of drift 
control compared with the use of standard herbicide solutions. The data were 
taken in precisely controlled wind-tunnel tests and are expressed as percent of 
drift compared with a regular water spray solution.
Table 1.- Wind-Tunnel Drift Potential of Chemically Modified Spray 
Solutions Expressed as a Percent of That of a Water Spray
Sample modification
Consistency
Centipoise
(Brookfield)
Drift
Floor!/
potential
Air!/
% %
Invert emulsion 8,300 1*0.6 Approx. 1
Sodium alginate 1*,720 18.0 21.0
Hydroxyethyl cellulose 800 , 9.U 7.9
Particulate spray oor»oOJ 0.87 0.67
1/ Average of samples collected on one-inch-wide plastic strips placed across 
the wind tunnel 2.1*, 3*9, and 5*9 feet from the source of spray.
2J Average of samples collected on glass rods placed at various heights above 
the floor 1*0 inches from the source of spray.
3/ Approximation only. Brookfield data not accurate for a particulate spray 
system.
After these wind tunnel tests, a somewhat similar field test was carried 
out with 2,1*-D sprays. Cotton plants were used as indicators. The cotton plants 
were placed at various intervals downwind from a spray nozzle. Potted plants 
were placed on the ground and on posts at various heights. They were held in the 
greenhouse, and the herbicidal symptoms that developed were rated by bioassay.
The results are given in Figure 1.
These data clearly show that chemical modification of spray solutions 
can markedly reduce the drift of herbicidal solutions. Particulate sprays reduced 
drift to less than 1 percent of that from an ordinary water solution.
Particulate sprays have been field-tested in conventional spray equip­
ment, using off-center nozzle tips, tractor- and truck-mounted booms, and nozzle 
clusters, and high-pressure hand guns, and also in both fixed wing and helicopter 
aircraft. At present the only commercially recommended use of particulate sprays 
is in industrial vegetation control using Tordon^ 101.1/ Particulate sprays 
using 2,1*-D amine are practical and may be useful for some agricultural area 
spray programs.
1/ Tordon^ is a trademark of the Dow Chemical Company.
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Herbicide dose 
per plant
70 mg.
(plants dead)
70 mg.
7 mg.
0.7 mg.
0.07 mg.
0.07 mg. 
(no visible 
symptoms)
Rat ing
Figure 1. Ground deposit bioassay of herbicide drift from field test.
AIR POLLUTION DAMAGE TO PLANTS!/
Malcolm C. Shurtleff
Air pollution in and near large cities from fumes, odors, dust, gas, 
and "smoke" is increasing all across the United States. Pollutants emitted by 
smelters; pulp and" paper mills; coal- and petroleum-burning furnaces; incinera­
tors; cement, aluminum, iron, copper, brick, ceramic, glass, chemical, power, or 
fertilizer plants; motor vehicles, etc., commonly damage plants, e.g. , cause 
foliage discoloration, delayed maturity, defoliation, lack of vigor, abortion of 
blossoms, stunting, reduction of yield, dieback of twigs and branches, or death.
The visible damage to vegetation in California due to air pollutants 
is estimated at more than $13 million annually (only $1/2 million in 1953), af­
fecting over 12,000 square miles. An estimated $18 million in visible damage 
occurs annually along the Atlantic Seaboard from Boston to Norfolk, Virginia.
1J This material has come principally from How to Control Plant Diseases, 2nd 
edition, November 1966, Iowa State University Press, Ames, Iowa.
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Estimate d national losses to crops from air pollution due to growth suppression, 
delayed maturity, and reduction in yield and quality amount to $325 million each 
year. Crop losses in Illinois have not been evaluated.
The extent of injury and the areas in which air pollution occurs are 
governed by the kind and concentration of the pollutant (type and location of 
industry, fuel use, number of motor vehicles); distance from the source; length 
of time exposed; city size and location; meteorological factors, such as wind 
direction and speed, temperature, humidity, and barometric pressure; land con­
tour and air drainage; soil fertility and moisture; age of leaf tissues; time of 
year; plant species and varieties grown; photoperiod, etc. Air pollution damage 
is usually worst in clear, still, humid weather when barometric pressure is high. 
Toxicants build up near the earth when warm air aloft traps cooler air at ground 
level.
Air pollution injury is easily confused with disease, insect damage, 
nutritional imbalance, care or abuse by man, and adverse effects of temperature 
or wind.
The most important plant-affecting air pollutants are sulfur dioxide, 
fluorides, ozone, oxidant damage or "smog," and ethylene. Damage from hormone- 
type herbicides, e.g., 2,1+-D and related chemicals, dust from cement plants, and 
injury from manufactured illuminating gas are omitted from this discussion.
Sulfur dioxide injury to broad-leaved plants causes dry, papery-white 
to straw-colored, irregular, marginal or interveinal blotches in leaves. Yellow­
ing (chlorosis) and a gradual bleaching of surrounding tissues is fairly common. 
Grass blades develop light tan to white streaks, while conifer needles turn 
reddish-brown, starting at the tips. Very sensitive plants include alfalfa, soy­
bean, small grains, cotton, cabbage, spinach, rhubarb, apple, crabapple, birch, 
larch, aspen, Douglas fir, hawthorn, sumac, blackberry, raspberry, tulip, violet, 
smartweed, ragweed, and curly dock. Somewhat resistant plants are corn, onion, 
potato, maple, privet, and pine.
Fluorides typically cause a killing (necrosis) of the tips and margins 
of the leaves of broad-leaved plants and a "tipburn" of grasses and conifer 
needles. A sharp reddish-brown or yellowish line may occur between living and 
injured tissues. Citrus and corn leaves develop a yellow mottling or spotting 
prior to the typical "burning." Injured areas in stone fruit leaves may drop 
out, leaving shot-holes. Young, succulent growth is most easily injured. Very 
sensitive plants include corn, alfalfa, barley, crabgrass, gladiolus, iris, grape, 
Chinese apricot, Italian prune, white and yellow pines, larch, and citrus. Re­
sistant plants are alfalfa, tobacco, rose, squash, and pigweed. Susceptibility 
to fluorides varies greatly among varieties of the same plant (e.g., white pine 
and gladiolus).
Ozone causes collapse, killing of tissue, and markings on the upper 
leaf surface known as stipple (red-brown to black), flecking (white to straw- 
colored), and chlorosis or bleaching. Growth is stunted, and affected leaves 
drop early. Ozone damage is often found in combination with oxidant damage or 
"smog" in the Los Angeles area. Very sensitive plants include alfalfa, grasses 
and small grains, tobacco, tomato, beans, celery, carrot, spinach, potato, grape,
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and white pine. Resistant plants are gladiolus, geranium, pepper, citrus, and 
mint. Susceptibility to ozone differs greatly among varieties of the same plant 
(e.g., tobacco and bean). An active breeding program to develop ozone-resistant 
varieties is in progress. Susceptible tobaccos are injured (called weather fleck) 
when contributions of ozone reach or exceed 5 parts in 100 million parts of air.
Ozone and sulfur dioxide can combine to cause plant injury at much lower 
concentrations than either pollutant could do when acting alone.
Oxidant damage or "smog.” Peroxyacetyl nitrate (PAN), formed by nitro­
gen oxides reacting with hydrocarbons, is a serious air pollutant in areas where 
organic fuels are combusted in large quantities (e.g., where vehicular traffic 
is heavy). Injury appears as a collapse of leaf tissue on the lower surface. 
Typical affected leaves show a distinctive silvering, glazing, or bronzing. In 
grasses, the collapsed tissue is bleached, with tan to yellow streaks. Conifer 
needles turn yellow. PAN exposure also causes stunting, early maturity, and leaf 
drop. Very sensitive plants include alfalfa, certain grasses, beans, endive, 
escarole, spinach, Swiss chard, Romaine lettuce, pepper, tomato, and petunia. 
Resistant plants are corn, cabbage, and pansy.
Ethylene, injury to broad-leaved plants occurs as drooping of leaves 
and shoots, early leaf and petal fall, chlorosis, and stunting of growth. Spe­
cific diseases due to ethylene are ’'sleepiness" in carnation, dry sepal in Cat- 
tleya and other orchids, and blasting of rose buds. Ethylene was once a problem 
in greenhouses where manufactured gas was used. The solution was to shift to 
another source of fuel for heating. Very sensitive plants include cotton, tomato, 
sweetpea, narcissus, snapdragon, orchids, and carnation. Resistant plants are 
lettuce and grasses. Orchids are injured at ethylene concentrations as low as 
5 parts per billion.
Control
The solution to air pollution is not easy and involves enforced use of 
"blow-by" and other devices on automobiles, stopping of emission at the source 
(e.g., smokestack or combustion chamber by filtering and absorption equipment), 
control of legislation (e.g., Illinois Air Pollution Control Act), plant breed­
ing, shift to less susceptible plants, carbon filtration in greenhouses, and pos­
sible spraying of high-value crops. Ozoban or other trade products containing 
ascorbic acid, as well as fungicides containing zineb, maneb, ferbam, thiram, and 
dichlone, often reduce damage from oxidized hydrocarbons. Calcium oxide sprays 
prevent fluoride injury.
* * * * *
For additional information on the effects of air pollution on plants, 
read Air Pollution Handbook, McGraw-Hill Book Co., New York, New York, 1956, and 
World Health Organization Monograph b6 : pages 233-278, Columbia University Press,
New York, New York, 1961.
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' PESTICIDE INGESTION AND ACCIDENT CASES
Roscoe Randell
Table 1 below summarizes information supplied by Illinois poison control 
centers in downstate Illinois., together with some data from Chicago, on the inges­
tion of hazardous materials by children under 12 years of age. If a child under 
12 years ingests or is contaminated by a hazardous substance and one of the down- 
state Illinois poison control centers is contacted, the case is reported to the 
Illinois Department of Public Health. Such cases are rarely fatal, but they do 
cause concern to parents and discomfort to the child. The information reported 
here comes from Dr. Norman Rose, Bureau of Hazardous Substances and Poison Con­
trol, Illinois Department of Public Health.
Where do pesticides rank as sources of hazard? Totaling all cases of 
accidental ingestion of hazardous substances by children under 12 years in Illi­
nois for the years i960 through 1965, we find that 7*0 percent of the cases in­
volved pesticides. The other 93.0 percent involved medicines and other sub­
stances (Table l).
Table 1. Ingestion of Hazardous Materials by Illinois Children Under 12 Years 
as Reported to Illinois Poison Control Centers
Percent of total______________________
6-yr.
Material I960 1961 1962 1963 1961+ 1965 av.
Medicine 57.0 56.1+ 57.2 56.2 59.3 63.1+ 58.2
Household
preparations 15.0 16.1+ 16.6 16.3 15.0 13.0 15.3
Pesticides 8.0 7.2 7-3 6.9 6.7 6 .1 7.0
Paints, etc. 1+.8 5.3 b .9 6.3 5.0 1+.6 5.2
Cosmetics 2.1+ 2.7 2.7 3.0 3.0 2.7 2.8
Miscellaneous 12.8 12.0 11.3 11.3 11.0 11.2 11.5
What pests were parents trying to control? The pesticides most commonly 
involved in these accidents were designed to control rats, mice, ants, moths, and 
roaches. These materials accounted for over 80 percent of the accidental inges­
tion cases (Table 2).
What pesticides do children get into most commonly? In this summary, 
the most common pesticides were the anticoagulant rodent baits. The next most 
common were the arsenicals, followed by naphthalene and PDB. When we consider 
only insecticides and disregard rodenticides, herbicides, fungicides, and unspeci­
fied cases, we find that there were 1,125 ingestion cases involving pre-19^5 in­
secticides and 30k involving post-19^5 insecticides (Table 3).
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Table 2. Ingestion of Pesticides by Children Under 12 Years as Reported by 
Downstate Poison Control Centers, 1961, 1962, 1963, 196*+, and 1965* 
Based on Pests to Be Controlled and Source of Pesticide
Pesticide obtained Pesticide
From Percent obtained Percent
Pests In use storage Unknown Total of total as a bait of total
Rodents 3*+5 73 357 775 32.2 73*+ 95.0
Ants 235 32 218 I+85 20.2 *+15 85.6
Moths 213 3*+ 175 *+22 17.6 0 0.0
Roaches 120 51 111 282 11.7 166 58.9
Unspecified 30 1+1+ 7*+ l*+8 6.2 7 *+.7
Flies 21 22 *+l 8*+ 3.5 22 26.2
Mosquitoes 7 20 2*+ 51 2.1 0 0.0
Flower pests *+ 22 16 *+2 1.7 0 0.0
Weeds 13 20 *+0 73 3.0 0 0.0
Others 9 13 20 *+2 1.8 2 *+.8
Total 997 331 1,076 2,*+0*+ 100.0 l,3*+6 —
Percent *+1.5 13.8 1+1+.7 100.0 _ 56.0
What steps can parents take to prevent children from getting into pesti­
cides? They should avoid using baits to control rats, mice, ants, and roaches if 
possible. If they do use baits, they should keep them -where small children cannot 
get into them. In 1965, 52*+ children ate baits containing a pesticide. From 196l 
through 196*+, an average of *+57 children a year ate pesticide baits.
Mothballs should be stored in sealed or locked containers like trunks, 
cedar chests, boxes, etc., where children cannot get at them. In 1965, 159 chil­
dren ate mothballs; during the five-year period 1961-1965, the average was 130.
An average of 89 children a year found pesticides when they were im­
properly stored. An average of 19 a year found them because they had not been 
disposed of properly. In 71 cases, the cause was unknown.
Fatal Illinois pesticide accidents. In checking the vital statistics 
on accidental deaths in Illinois (Table *+) for the past six years, we find that 
there were four rodenticide poisonings, all from phosphorus baits; two herbicide 
deaths due to sodium arsenite; and among the insecticides, four deaths due to 
sodium fluoride, one to parathion, one to diazinon, one to lead arsenate, one to 
PDB, one to DDT, and one to an unknown cause (probably a chlorinated hydrocarbon).
Of these l6 deaths, one was due to an agricultural accident and 15 to 
urban or home accidents. Of the l6, nine persons were affected by the pesticide 
while it was being used and seven children obtained it from storage. Eight of 
the 12 deaths were caused by baits.
Table 3. Cases of Pesticide Ingestion by Children Under 12 Years, 1961, 1962, 1963, 1961+, 1965 and Total
No. of cases No. of cases
5-year 5-year
Pesticide 1961 1962 1963 196b 1965 total Pesticide 1961 1962 1963 1961+ 1965 total
Anticoagulant Rotenone 1 3 0 0 2 6
rodenticides 82 126 128 18U 169 689 Malathion 1+ 2 1 1+ 3 li+
Naphthalene & PDB 1+5 76 93 90 101 1+05 Camphor 0 2 0 0 0 2
Arsenicals 102 65 110 1U5 117 539 Nicotine 0 1 0 0 2 3
Unspecified 21 38 38 9 38 Ibb Methoxychlor 0 1 0 2 0 3
DDT 10 21 22 10 12 75 DDD 0 1 0 0 0 1
Chlordane 11 12 8 9 7 1+7 Aldrin 0 0 1 0 0 1
DDVP 1+ 12 2 2 1 21 Metaldehyde 0 1 0 0 0 1
2,1+-D 7 11 1+ 7 3 32 Sodium chlorate 0 1 0 0 0 1
Lindane 11 10 11 11 13 56 Bichloride of
Strychnine 10 9 7 5 5 36 mercury 1 0 0 0 0 1
Dieldrin 2 8 6 15 3 3b Disodium
Sodium fluoride 10 8 7 1+ 8 37 pentachloro-phenate 0 1 0 0 0 1
Thallium sulfate 1+ 8 5 10 10 37 Atrazine 1 0 0 0 0 1
Phosphorus paste 2 8 15 3 6 3*+ Potassium cyanate 2 0 1 1 0 1+
Pyrethrins 3 8 0 2 16 29 Fungicides 1+ 0 0 0 3 7
612 and Det 11 7 9 11 b 1+2 Fumigants 0 0 0 0 1 1
Boric acid 3 5 6 5 11 30 Randox 0 0 1 0 0 1
Diazinon 1 1+ l 1 1 8 Dimite 1 0 1 0 0 2
Ronnel 0 0 0 1 0 1 Parathion __0 0 __0 __1 __0 1
TOTAL 353 1+1+9 >*77 532 536 2,3^7
Table 1*. Accidental Deaths, Illinois, I960, 1961, 1962, 1963, 1961*, and 1965
Cause or location I960 1961 1962 1963 1961* 1965
6-year
average
Percent 
of total
Motor vehicles l.TUl 1,81*3 1,890 2,019 2,205 2,261 l ,9 9 h 1*1*.3Home accidents 1,270 1,201* 1,286 1,380 1,338 1,260 1,289 28.6
Public accidents 87I* 923 892 855 892 918 892 19.8
Occupational accidents 318 331 303 312 316 371+ 325 7.3
TOTAL 1* ,203 1* ,301 *t,371 1* ,566 U.751 1*,813 ^,500
Fires-explosions 362 338 357 1*1*2 379 391* 378 8.1*
Falls on stairs 136 136 125 106 ll*3 137 130 2.9
Firearms 100 92 117 100 109 105 101* 2.3
Drugs, etc. 1*9 70 81 98 86 101 81 1.8
Barbiturates, etc. 21 29 39 51* 39 1*1 37 0.8Lead 28 16 26 19 8 18 19 0.1*
Aspirin, etc. 12 11 13 11 10 16 12 0.27
Other animals 2 7 6 1* 5 3 5 0.11
Lightning 1* 5 2 1* 2 1+ 1*.5 0.10Petroleum products 0 5 2 3 0 0 1.7 o.ol*Insecticides 5 1 0 1 0 3 1.7 o.ol*
Rodenticides 2 0 1 0 1 0 0.5 0.011
Herbicides 0 1 0 0 1 0 0.3 0.007
Venomous stings, etc. 2 0 0 0 1 3 1.0 0.022
Arsenic 1 1 0 0 0 1 0.5 0.011
Source: Illinois Department of Public Health, Bureau of Vital Statistics, Springfield, Illinois, From
Tables of Accidental Deaths Occurring in Illinois, by Causes of Death and Nature of Injury, as 
supplied by Clyde Bridger, Chief Statistician.
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Sixteen deaths from pesticides in the past six years average only about 
. 06 percent of the total accidental deaths in Illinois. But these l6 deaths 
could have been prevented.
This four-step program will help to protect children from poisoning:
1. Use baits properly— out of reach of children.
2. Store woolens properly— in sealed containers if you use 
mothballs.
3. Keep pesticides stored under lock and key.
U. Burn empty paper pesticide bags, and stay out of the smoke.
Burn out or wash out other pesticide containers, and then 
haul them to the sanitary land fill or bury them.
These four steps will prevent almost all accidents with pesticides in
the home.
INSECTICIDE RESIDUES IN FOOD AND WATER IN ILLINOIS
Edward Press, M.D., M.P.H.
Medical Assistant to the Director 
Illinois Department of Public Health
The Illinois State Legislature passed a bill in 1965 authorizing the 
Division of Foods and Dairies to contract with the Illinois Natural History Survey 
to obtain laboratory analyses of insecticide and pesticide residues.
A coordinated plan for monitoring pesticides in various foods was de­
veloped jointly by the Illinois Department of Public Health and the Illinois 
Natural History Survey after consulting with officials of the Cooperative Exten­
sion Service of the University of Illinois, the Department of Agriculture, and the 
Illinois Natural History Survey. In addition, we contacted the United States 
Food and Drug Administration and Public Health Service to determine their program 
for pesticide analysis of food in Illinois. Thus, we could occasionally cross­
check rather than unnecessarily duplicate their programs. We also arranged to 
interchange our test results with those performed for the Illinois Department of 
Agriculture and for other agencies with whom the Economic Entomology Section of 
the Natural History Survey worked.
Coroners in three counties are obtaining specimens of human tissue from 
Illinois residents who died of accidental causes or of other causes unrelated to 
any potential harm from the ingestion of insecticides. The counties were selected 
in such a way that a cross section of the typical population of Illinois would be 
obtained, both as to age of individuals and as to their residence in rural or urban 
areas.
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Because of the possibility that public water supplies might be con­
taminated as a result of rain water runoff from treated fields into rivers or 
lakes, it was decided to include a sampling of all the major watersheds in the 
state.
Finally, in view of the fact that milk represents the major component 
of all of the food intake for infants under nine months of age, we decided to 
include cows' milk and human milk.
Findings
Water
Public water supplies were checked from 13 major watersheds (Table l) 
and from two cities whose supplies were from deep wells. Two-quart samples of 
both raw water and finished water (i.e., after it had been treated and filtered) 
were obtained, and in none of these were any detectable residues of pesticides 
found. This means that if there were any pesticide it would be less than 1/1000.001 
of a part per million. It does not necessarily mean that there was no pesticide in 
the rivers, inasmuch as some of the sediment, algae, or suspended organic matter 
could contain pesticides. The United States Public Health Service, which tests 
two or three of the watersheds by drawing 5»000 gallons of water through a carbon 
filter and then testing the residue from the filter, was able to find extremely 
small traces (less than 1/1000 of a part per million) in the filter. In addition, 
fish and clams from some of these waters did have detectable residues which will 
be described later.
Table 1. Watersheds and Public Water Supply Systems Tested for Pesticide 
Residues 7*001 ppm or Above and Found to Have None Present.!/
Municipality Watershed Municipality Watershed
Cairo Ohio Decatur Sangamon
Chester Mississippi Springfield Sangamon
Murphysboro Big Muddy Moline Mississippi
Carmi Little Wabash Peoria Illinois
Mt. Carmel Wabash Kankakee Kankakee
Harrisburg Saline Pontiac Vermilion
East St. Louis Mississippi Charleston Embarrass
Quincy Mississippi Chicago Lake Michigan
Vandalia Kaskaskia Highland Park Lake Michigan
1/ Rockford and Aurora source of public water supply, wells.
Table 2 summarizes most of the tests completed thus far and indicates 
the type of material tested and the range of results.
Fish
Nearly all species of fresh fish and clams taken from lakes and rivers 
in Illinois and from Lake Michigan and Lake Superior showed very small amounts 
(usually under .1 ppm) of DDE and dieldrin, and a few showed very faint traces 
of heptachlor epoxide. Several of the smoked fish samples, however, contained 
larger amounts, a few exceeding 1.0 ppm.
Table 2. Pesticide Residue Analysis in Illinois Food Substancesi/ 
Division of Foods and Dairies, Illinois Department of Public Health, 1966
Total Samples
number with no DDT and/or DDE Heptachlor epoxide ______Dieldrin_______
samples detectable Posi- Range_____ Posi- Range_____ Posi- Range_____
Product__________tested pesticides tives Lower Upper_____tives Lower Upper tives Lower Upper
Vegetables and fruits
Underground k 3 . 02k .030
Above-ground 62 k IT .00T .150 3 .003 3T .002 .022
Fish k2 5 36 .005 2 . 6jk 20 .003 .k6T 11 .002 .06t
Clams 16 1 12 .005 .033 13 .002 .026 9 .005 .016
Milk
Human 3 3 2.586 4.lt89 ■ 0T3 .139
Cows IT 19 .023 .233 15 .01k .055 18 .029 .212
0PP 0 7 k i p m  k n J iT
Cheese 13 13
• \Jc:j
.005 .038 8 .008 .013 12 ,00T .036
Meat - 5 3 2 .008 .050
Liver (beef) 3 2 1 .023
Shrimp 13 3 9 .002 .006
1/ Electron capture^ethod (gas chromatography) used on all samples. All samples tested in the laboratory of the
Illinois Natura-USistory Survey on the University of Illinois campus under supervision of Dr. William H. Luckmann 
and Dr. Willis N. Bruce in 1966. Milk reported as butterfat fraction only; cheese and cream reported on entire 
sample. All figures reported in parts per million and rounded to the nearest thousandth of a part per million.
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Milk and Dairy Products
The butterfat portion of cows' milk showed traces that ranged from .029 
to 0.212 ppm of dieldrin and from .023 to .233 ppm of DDT plus DDE. Occasional 
samples showed heptachlor epoxide in a range of . OlU to .055 ppm. The fat por­
tion of human milk, however, contained much higher amounts of pesticide than cows' 
milk. In the three samples we tested, the content in the milk fat ranged from 
2.58 to k.h9 ppm of DDT plus DDE and from .07 to . l b  ppm of heptachlor epoxide. 
This was more than 10 times as much as was present in the butterfat of the high­
est sample of cows’ milk for DDT and DDE and more than twice as much as the high­
est heptachlor epoxide content found in any of the cows' milk samples.
DDT and DDE were first found in human milk in 1950, when the fat con­
tained 3.25 ppm; in 1960-61 studies, the level was 3.3 to 6.6 ppm; and for four
samples taken in Chicago in 1960-61, it was H.O to 6.1 ppm of DDT and DDE. Our
samples thus far indicate a lower content than in 1960-61 and about the same as
in 1950. All lactating mammals excrete DDT in the fat fraction of milk when they 
eat small amounts of DDT. Our diet contains small but legal amounts of DDT. Thus, 
we can expect DDT and DDE to appear in body fats as well as milk fat.
Of the 191 samples of meat, fish, milk, cream, cheese, clams, shrimp, 
and vegetables collected, 18, or about 10 percent, showed no detectable residues 
of pesticides; the other 90 percent showed traces ranging from less than .01 up 
to U.i+89 ppm; by far the majority were under 1 ppm and not more than four or five 
samples were above. Other than human milk, smoked fish samples were the only ones 
containing more than 1 ppm.
None of the samples other than cows' milk, which has a zero tolerance, 
exceeded the legal tolerance under the current rules and regulations of the United 
States Food and Drug Administration. In practice, the traces found in cows' milk 
were not actionable. /
Should any of you have reasonable grounds to believe that a foodstuff 
has been excessively contaminated with an insecticide, making it dangerous to 
market or eat, such food can be referred for testing by contacting a representa­
tive of either the Department of Public Health, if it is human food, or the De­
partment of Agriculture, if animal food. These departments will, if indicated, 
send an inspector with a special container to avoid getting false positives from 
contact with certain metals or plastics and using disposable gloves to avoid 
contamination with dust, soil, or grease; they will obtain a sample and send or 
take it to the laboratory.
It is my feeling that if 90 to 95 percent of the industry can produce 
a specific type of food with a much lower residue level than the legal tolerance, 
then, with a little extra care, the other 5 to 10 percent can do the same. The 
important thing is to produce food with the least pesticide residue possible, 
regardless of how much is permitted. After all, we cannot be sure what the cumu­
lative or future long-term effects may be; every effort should be made to keep 
the amount of pesticide residue on food to the lowest extent compatible with good 
insecticide and farming practices.
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OVERALL IMPORTANCE OF INSECTICIDE RESIDUE 
STUDIES AND USE FACTS IN ILLINOIS
W. H. Luckmann
Scientists responsible for insect control research are working to pro­
tect man’s crops and health under rising pressures of an increasing world popula­
tion and public demand for high-quality foods. About 10 or 12 years ago, evi­
dence began to accumulate indicating the importance and complexity of pesticide 
problems and, in particular, residues in raw commodities and in the environment. 
Admittedly, much research needs to be done as agronomic crops and practices, 
chemicals, and laws change, but we are in a better-position today than at any 
time in the past to analyze and implement the results of our experiences and our 
research.
Trace amounts of insecticides, principally DDT and DDE and frequently 
dieldrin, heptachlor epoxide, and lindane, occur in practically all raw agricul­
tural commodities, feeds and foods, plants and animals, and soils in our environ­
ment. This phenomenon— and I use this term because trace residues often are de­
tected in soils and animals located great distances from any known use— is of 
scientific interest but of little practical significance. Greater residues are 
found in areas of high use, and these residues are important because of their 
legal and biological significance in crops and in the environment. A large por­
tion of our research is devoted to the study of residues in high-use areas. The 
implication of this research and our monitoring programs is evident in our care­
ful concern and suggestions for the continued safe and correct use of insecticides.
There is no reason to prohibit or outlaw the use of insecticides from 
the standpoint of public health, as two decades of use indicate no adverse effects 
to man. As policy, laws, and restrictions change, however, we must readjust ac­
cordingly, and today there is real reason to evaluate insecticide use on the basis 
of domestic, national, and international responsibilities, which makes it obvious 
that we have a responsibility beyond our local farm, county, and state. In Illi­
nois, we are most concerned that our raw commodities will be acceptable in markets 
everywhere, and we have taken action through research and education to assure this 
right— to assure a minimum residue in raw commodities and minimal escape of insec­
ticides into the environment. Through research, monitoring, and education, we hope 
to establish practices that will guarantee the continued use of insecticides and 
promote continued confidence in agriculture. The implications of these programs
and their application will be discussed.
SOYBEAN RESIDUE STUDIES 
W. N. Bruce and H. B. Petty
This is the second report to this group on dieldrin residues in soy­
beans. The first report appears on page 5 of the l8th Custom Spray Operators 
School summary. The 1966 study was conducted cooperatively by the Illinois De­
partments of Public Health and Agriculture, the Illinois Crop Reporting Service, 
the Illinois Natural History Survey, the University of Illinois College of
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Agriculture, and county farm advisers of the Illinois Cooperative Extension Service. 
We wish particularly to thank the farm advisers of Adams, Cumberland, Knox, Logan, 
Macoupin, Marion, Monroe, Vermilion, and Will counties for their efforts in collect­
ing these data.
Our survey reports are based on dieldrin content because about 80 percent 
of the soil insecticide used in Illinois has been aldrin. The same studies could 
be made for heptachlor-heptachlor epoxide. Aldrin, once applied, slowly changes 
to dieldrin, and heptachlor to heptachlor epoxide.
The data in Table 1 show that more residue builds up from the last year 
of application than from previous years. Residues in beans tend to increase in 
proportion to the number of years aldrin was used on corn. The amount of dieldrin 
residue in soybeans depends on the interval between the last application of aldrin 
and the number of years in which aldrin has been applied. This result confirms 
the findings in the small plot research studies by W. N. Bruce and G. C. Decker 
as reported in the abstracts last year.
Table 1. Random Survey of Illinois Soybeans for Aldrin-Dieldrin Content, 1966—/
Years of treatment
No. of 
fields
Av. lb. actual 
applied per acre 
per application 
in ’ 65 and 
previous years
ppm
Av.
content in beans 
grown in 1966
Range
None 32 0 .0038 .0000-.0080
1965 6 1 .1+ .0076 .0022-.021+8
1961+, 1965 8 1.3 .011+5 .001+2-.0232
1963, 1965 1 1.5 .0100 —
1962, 1965 1 1.5 .011+1+ —
1961, 1963, 1965 1 1.5 .0073 .0062-. 0081+
1963, 196b , 1965 2 1.0 .0070 —
I960, 1961, 1962, 1963, 
1961+, 1965 2 1.0 .0171+ .0163-.0185
196U 1 1.0 .0059 —
1963, 196U 1 2.0 .0161 —
1962, I96U 1 1.0 .0098 —
1962, 1963 1 1.0 .0079 —
1/ Records for about 20 samples for 1966 not yet completed.
Last year’s report gave theoretical amounts of soil residues to be ex­
pected at yearly intervals after treatment. Knowing the years and the amounts of 
treatment in these survey fields, we can calculate the amount of dieldrin residue 
remaining in the soil when the beans were planted. When we list these fields on 
the basis of calculated dieldrin in the soil, we find a definite correlation be­
tween the calculated dieldrin in the soil and the actual amount in the soybeans 
(Table 2). This correlation occurred in 1965 and again in the 1966 data. Ob­
viously the two-year average shows the same trend.
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Table 2. Calculated Soil Residues of Dieldrin Compared With Actual Residues 
in Beans Grown Following Soil Treatments, 1965 and 1966i'
Wo. of Calc, soil residue,
fields lb. per acre Residues in soybeans, ppm
in sample Range Av. Av. Range
ppm
1966
32 0 .000 .0038 .0000-.0080
1 0- 0.1 .100 .0059 —
7 0.1-0.2 .11+0 .0075 .0022-. 021*8
10 0.2-0.3 .281* .011*0 .001*2-. 0232
1* 0.3-0.1* .31*7 .0101 .0070-.0l6l
1 0.1*-0.5 .1*51* •0171* —
1965
31 0 .000 .OO67 .0037-.0096
1 0.0-0.1 .090 .0073 —
26 0.1-0.2 .11*3 .0089 .0031*-. 0151
23 0.2-0.3 .21*0 .0099 .001*2-. 0150
7 0.3-O.U .335 •0127 .0051*“. 0169
0 0.1*-0.5 — — —
1 0.5-0.6 • 537 •0223 —
Two-year average
63 0 .000 .0053 .0000-.0096
2 0-0.1 .095 .0066 .0059-.0073
33 0.1-0.2 .11*2 0086 .0022-.02l*8
33 0.2-0.3 .253 .0111 .001*2-. 0232
11 0.3-0.1* .339 0118 .0051*-. 0169
1 0.1+-0.5 .1*51* •0171* —
1 0.5-0.6 .537 0223
1/ Records for about 20 samples for 1966 not yet completed.
The average residues in soybeans from the treated fields in 1965 and 
1966 are comparable (Table 3)> and the overall average does not present a problem. 
When we examine these residues, we find that 70.6 percent of the soybeans have 
less than 0.01 ppm residue of dieldrin, 26.7 percent have 0.01 to 0.02, and 2.7 
percent have 0.02 to 0.03* Wo soybeans were found having more than 0.03 ppm 
dieldrin (Table 1*).
Table 3. Residues Averaged for Beans 
From All Treated and Untreated Soils
Year
Residues in beans, PPm.........
Untreated Treated Av. for all
1965 , .0067 .0102 .0090
1966i/ .0038 .0108 .0069
Av. .0052 .0105 .0082
1/ Records for about 20 samples for 1966 not yet completed.
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Table k . Number of Fields in Various Residue Categories
Range of 
residues, ppm
No. of fields
1965
each year
19661/ Total Percent
0-0.01 57 U6 103 70.6
0.01-0.02 31 8 39 26.7
0.02-0.03 1 3 1+ 2.7
0.03-0.01* _0 _0 __0 0.0
Total 89 57 ll+6
1/ Records for about 20 samples from 1966 not yet completed.
If we were to assume that 0.03 ppm of dieldrin approached the actionable 
level from the standpoint of condemnation, then we would prefer to be absolutely 
safe and produce no soybeans with more than 0.02 ppm dieldrin residue in Illinois.
We have learned a few other things from these surveys. We know that 
dieldrin ties onto clay particles like glue. Thus, if the soil moves, the diel­
drin moves, and vice versa. When row treatments of soil insecticides are applied 
to corn, residues in beans the following year are extremely variable. Apparently 
if the bean rows straddle the previous year’s corn rows, residues are low; but if 
they match the corn rows, residues are high. Also, there is some evidence that 
2 pounds or more of aldrin per acre in a single row or broadcast produces a dis­
proportionately higher residue in soybeans the following year than does the one- 
pound rate in the row or 1 1/2 pounds broadcast. So far we have found no differ­
ences in residues in soybeans in different areas of Illinois, different varieties, 
or different oil or different protein content. This would tend to confirm the 
finding that the residue in beans is in proportion to the residue in the soil.
We are attempting to check for soil type variations, but we have not made any 
soil acidity studies.
The "Report on No Residue and Zero Tolerance" by the National Research 
Pesticide Residues Committee stated: "Both agencies agree that current registra­
tions of all uses involving reasonable expectation of small residues on the food 
at harvest in the face of a zero tolerance or no tolerance should be discontinued 
as of December 31, 1967, unless evidence is presented to support a finite toler­
ance or to show that enough progress has been made in the investigation to warrant 
the conclusion that the registration can be continued without undue hazard to the 
public health. Such registration will be replaced with registrations based on 
finite tolerances for negligible residues where data are submitted in petitions 
to support the establishment of such tolerances. The changeover, including proc­
essing of petitions, should be effected as soon as possible, but in no event should 
such no-residue or zero tolerance registrations be continued later than December 31, 
1970."
In view of this statement, we in Illinois have made the following recom­
mendations, which are more restrictive than those made by other states or the fed­
eral government. We feel that we have analyzed our situation carefully. Our ob­
ligation is to help the Illinois farmer control insects, but more importantly to 
produce crops that will be acceptable, from the standpoint of residue, to all
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of the grain trade— state, national, and international. Therefore, we urge that 
farmers follow these suggestions:
1. Do not use the chlorinated hydrocarbons aldrin, chlordane, dieldrin, 
endrin, or heptachlor as a soil treatment for soybeans. Do not use them as a 
foliage application either.
2. In Illinois, allow two years to elapse between the last application 
of aldrin or heptachlor and bean planting if either material has been applied an­
nually to the soil for five or more years.
3. Continue to do as you have in the past in the more common Illinois 
rotations that involve corn, beans, small grains, etc.
1+. Read the statement in Circular 899 regarding use of insecticides on 
dairy farms.
THE DISTRIBUTION OF PESTICIDES, SEEDS, AND FERTILIZERS BY AIRCRAFT
Norman B. Akesson
The air wake created by an aircraft in flight aids in distributing mate­
rials discharged from the plane. However, particle size, shape, and density of 
either dry or spray materials greatly affect the way in which the materials are 
distributed in the swath of the aircraft, or lofted into the air to drift down­
wind to undesired areas, such as other crops, urban areas, or wildlife areas.
Dry-material spreaders generally follow the centrally located ram-air 
design and seriously limit the (l) total swath width and (2) uniform distribution 
within the swath. It is difficult to obtain swath data with dusts, but granular 
materials can easily be caught and measured. This we have done for various 
spreader designs, primarily on fixed-wing aircraft. There are several new de­
velopments in dry-material spreading, such as conveyor augers and belts to move 
materials out farther along the wing span and various air-powered spreaders and 
duster wings. Increasing the swath width at high application rates (300 to 500 
lb/A.) has practical limits when the field length is more than l A  mile.
Spray application by aircraft covers a wide range of control, from weeds 
and brush to insects and diseases. Spray atomization can be controlled by the 
application machine, in contrast to the fixed particle size of the dry materials. 
Thus, a greater responsibility accrues to operators applying various types of 
sprays than to those doing dry-materials work. Generally we have classified 
spray applications in the following four groups by type of atomization:
1. Coarse atomization hormone-type herbicide applications for lowest 
possible drift.
2. Medium atomization insect and disease control sprays used where 
spray drift may be a hazard to nearby crops, but where coarse sprays do not pro­
vide adequate coverage.
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3. Finer sprays for use where control is difficult with some types of 
chemicals or in areas where the drift hazard is minimum.
b. Very fine sprays with very low-volume, technical-type applications 
where fine atomization is needed in order to obtain spray coverage.
Each of these categories has an atomization range and equipment re­
quirement (nozzles, pressures, etc.) specific for the job being done.
The spray drift problem has increased in importance in many places where 
contamination of food crops and feed for dairy and meat animals is a serious prob­
lem. Three basic factors affect spray drift from a treated or target area to 
nearby crops or habited areas (up to a mile dr two downwind):
1. Micro-weather at time of application.
2. Spray atomization.
3. Spray formulation.
Micro-weather refers to local weather conditions: wind velocity, di­
rection, temperature, and temperature gradients at the application site. We have 
found that calm, temperature-inversion (air is warmer at some level above the 
ground than at the ground) weather causes greater drift deposit in the form of 
pesticide residues on crops downwind than does weather with a definite wind veloc­
ity (10 to 15 mph) and a turbulent or vertical mixing characteristic.
Increasing spray atomization increases the downwind drift, since smaller 
droplets are produced. Coarse sprays produced by viscosity additives or mechanical 
systems reduce drift, but they do not eliminate small amounts that occur with all 
known types of commercial applications.
Closely related to spray atomization is the formulation, which not only 
can alter the atomization function of a given system, but also can affect the 
amount of downwind residue. For example, if the formulation retards evaporation 
following application, it causes more downwind residue. Thus, non-evaporative 
oil-type sprays create a greater downwind drift than do emulsion formulations 
with large percentages of highly evaporative oils or water.
Aircraft (fixed or rotary wing) plays an important role in agricultural 
chemical applications. Its advantage over ground equipment lies principally in 
its ability to covqr a field rapidly or at the most exact time for most effective 
work. Cost data show aircraft to be competitive with ground work in most opera­
tions. The principal disadvantage of aircraft is in the lessened deposit of 
chemicals on crops having deep foliage or on underleaf surfaces. Also, air­
craft (or air-carrier ground rigs, for that matter) aggravates the drift problem, 
since materials are lofted, more than does hydraulic or non-air carrier ground 
equipment.
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TURF WEED CONTROL 
J. D . Butler
How important is turf weed control? The current estimate is that over 
k Billion dollars is spent yearly on turf maintenance in the United States, and 
of this total something like 50 million dollars is probably spent on weed con­
trol.
An operator doing turf weed control work would probably respond with 
this question: "is this figure realistic? It certainly does not seem possible,
considering my revenue from this type of operation."
However, the statement becomes more realistic when we consider the mil­
lions of home lawns, thousands of golf courses, institutional grounds etc., that 
are involved in turf maintenance. The market is so vast that manufacturers and 
distributors have gone to great lengths to provide satisfactory turf herbicides 
in a form and package to suit everyone. The same herbicide may be available in 
a 55-gallon drum or a half-pint bottle. It may be a granular with a fraction of 
a percent of active ingredient for the homeowner, or a concentrate of nearly 
pure composition for the commercial or large-acreage user.
In spite of the large number of products available to control lawn 
weeds, there are relatively few weeds (20-30) in Illinois that are serious in 
turf, and only a dozen or so chemicals are used to control weeds in lawns.
Some Problems
When one considers using a selective weed control material in a turf, 
it is important to identify not only the weed species, but also the turfgrass.
In most of Illinois, it is "fairly safe" to assume that the dominant species in 
a lawn will be Kentucky bluegrass. However, in northern Illinois there are sev­
eral bentgrass or bentgrass— Kentucky bluegrass lawns, and in southern Illinois 
there are several Bermudagrass— Kentucky bluegrass lawns. Bentgrass will gen­
erally not tolerate 2 ,k -D , 2,4,5-T, and 2,H,5-TP (silvex), but should not be 
injured by MCPP and dicamba when used as directed. To obtain maximum weed con­
trol, 2,4-D is sometimes mixed with MCPP or dicamba. In this case the turf 
species should be determined to prevent possible damage to bentgrass. Bermuda­
grass will not tolerate certain herbicides that can be used on Kentucky bluegrass 
The fact that plants sensitive to certain herbicides are growing close to areas 
to be treated further complicates the possibility of getting satisfactory results
Broadleaf Weed Control
To control broadleaf weeds, 2,U-D is widely used as a broad-spectrum 
herbicide. 2,^-D amine is used to control such common lawn weeds as dandelions, 
buckhorn, broadleaf plantain, and curled dock. If 2,U-D does not satisfactorily 
control the broadleaf weeds, such materials as 2,U,5-TP, MCPP, and dicamba may 
be used. These three materials have given fair to excellent control of clover, 
ground ivy, prostrate knotweed, and chickweed.
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Crabgrass Control
To control crabgrass (both hairy and smooth) and certain other annual 
grasses, the preemergence chemicals work exceptionally well. In the rapidly ad­
vancing field of turf herbicides, it seems that more progress has been made re­
cently with preemergence materials than in any other phase. Today it would be 
rather difficult to lead a person astray when he asks "What crabgrass killer 
should I use in an established Kentucky bluegrass turf?" The products that are 
available can be expected to give 95 to 100 percent control when used as directed. 
Although the available materials are generally good, a person in the turf weed 
control business might want to get satisfactory answers to the following ques­
tions :
1. Is the chemical safe to use on bentgrass and other cool- 
season grasses?
2. Is the material safe to use on newly seeded grasses?
3. For how long after application can I expect to get effec­
tive control?
U. How effective is the chemical in controlling other lawn 
weeds, such as goosegrass, annual bluegrass, etc.?
5* Does the material have any other uses, such as controlling 
insects, fungi, etc.?
Other questions may arise from time to time. Sometimes even those above are dif­
ficult to answer.
Postemergence crabgrass control materials, which in some instances are 
mixed with 2,U-D to achieve broader weed control, are often used under less than 
desirable conditions. Number and timing of applications, temperature, maturity 
of weeds, and several other factors will determine the degree of control obtained 
with these materials. The organic arsenicals, such as DMA and AMA, have generally 
given satisfactory control on Kentucky bluegrass turf. PMA used at light (.fungi­
cidal) rates has given good postemergence control of crabgrass in bentgrass turf.
Perennial Grass Weeds
The most difficult weed control problems in Kentucky bluegrass today 
are due to the inclusion of such perennial grasses as bentgrass, tall fescue, 
nimblewill, quackgrass, Bermuda, and Zoysia in the bluegrass. No entirely satis­
factory selective control materials for these grasses are presently available.
A lot of attention is being given to the use of contact, non-selective spray 
materials to control these perennials. It would be well to consider the pros 
and cons of using such chemicals before making applications. Often the problems 
are so serious that nothing short of fumigation or a multitude of control prac­
tices will satisfactory take care of them.
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MOLDS AND TOXINS IN SMALL GRAINS
Malcolm C. Shurtleff and W. M. Beveri/
Rots and germ damage may develop in stored small grain seeds after har­
vest when storage fungi (commonly called molds) are present and the moisture con­
tent is above 13 percent. As the moisture increases above this level, invasion 
of the kernel germ or embryo by storage fungi increases with temperature and time. 
In wheat having a moisture content of 13.5 to 1^.5 percent, slow invasion by stor­
age fungi can cause germ and heat damage without any rise of temperature. In the 
absence of insects and mites, heating in stored wheat means that the moisture con­
tent is above 15 percent.
Samples of wheat or other small grains free of or low in storage molds 
have been stored at 16 to l8 percent moisture at temperatures of 60° to 80° F. 
for more than eight months without any appreciable loss in germination or germ 
damage. This result would indicate that there are no normal processes within 
the seeds themselves that cause germ damage during storage.
In the temperature range of H0° to 50° F., storage molds grow very 
slowly, while at 80° to 110° F. growth is exceedingly rapid.
Grain to be stored for only a short time before processing may have a 
higher moisture content, be invaded more extensively by storage fungi, and be 
kept at a higher temperature than grain to be stored for months or years.
However, grain stored for only a few weeks at any combination of mois­
ture content and temperature that permits moderate invasion by storage fungi—  
usually not detectable by grain inspectors but easily seen in the laboratory with 
the aid of a microscope— will be a high risk in continued storage.
Grain moderately invaded by storage fungi is damaged at a lower moisture 
content, at a lower temperature, and in a shorter time than is grain free or al­
most free of storage fungi. Once storage molds become established, they continue 
to develop at both a moisture content and a temperature lower than will permit 
invasion of sound grain.
The damage done by fungi growing in stored grains is the end product of 
poor storage conditions. The responsibility for it lies with those who store the 
grain.
Storage rots and germ damage reduce the feeding value of grain and 
lower the market grade. Occasionally certain storage molds may product toxins 
and hormones that seriously affect poultry and livestock. Wheat with discolored
1/ Extension plant pathologist and head, Department of Plant Pathology, Univer­
sity of Illinois. The authors gratefully acknowledge the help of Dr. Clyde M. 
Christensen, Department of Plant Pathology, University of Minnesota, for most 
of the subject matter and critical review of the manuscript; as well as Uni­
versity of Illinois staff members in Veterinary Medicine, Animal Science, Dairy 
Science, Agronomy, Entomology, Grain Marketing, and Agricultural Engineering.
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or damaged embryos is discounted by millers because the germs are brittle and 
crumble easily. Such embryos show up in the flour as unsightly black specks. 
Flour milled from wheat containing more than 20 percent of "sick" kernels may 
yield "off-flavor" bread of smaller loaf volume.
Cause
Some 25 or more different species of fungi causing germ damage and 
spoilage are known to invade stored small-grain seeds. With the exception of 
Fusarium (Gibberella), a fungus that causes head blight or scab of wheat, barley, 
oats, and rye (see Report on Plant Diseases No. 103), storage molds do not enter 
seed until it is mature. If the seed is soupd at harvest, Fusarium will not at­
tack it in storage.
Most storage fungi are species of Aspergillus— particularly those in 
the A. glaucus group— or Penicillium, the two most common genera causing germ 
damage and storage rot.
No one storage mold attacks small grain seeds over a wide range of 
moistures and temperatures. These fungi are common and destructive in storage 
when moisture contents are lU.5 to 17 percent or more and temperatures are above 
50° F. At least one species of Aspergillus can grow slowly on and in wheat and 
barley with a moisture content of 13 percent. Other fungi grow at moisture con­
tents of l h 9 l6, and 18 percent or higher. In general, storage fungi grow most 
rapidly at temperatures of 85° to 90° F., although Aspergillus flavus grows 
rapidly on moist grain at 113° F. and A. candidus at 131° F.
Storage molds work like a bucket brigade at a fire. Each fungus is 
active within rather narrow limits. When these limits are reached, another 
fungus or fungi take over.
All storage molds give off heat and moisture, which their successors 
utilize to speed up rotting of the stored grain. The higher the temperature and 
moisture content, within limits, the more rapid the rotting. Insects and mites 
are often common in spoiled grain, taking advantage of and contributing to the 
heat and moisture given off by the molds. Insects and mites bring in and promote 
the development of storage molds.
Determination of the number and kinds of fungi in a given lot of grain 
often indicates the moisture content and temperature at which the grain has been 
stored, and sometimes even the approximate length of time it has been stored.
• Symptoms
Storage fungi produce a sharp decrease in germination, dark germs (also 
called sick or germ-damaged) mold growth, toxins that may be a health hazard for 
man and animals, musty or sour odors, heating, bin burning, and caking. These 
are the end products of invasion of grains by storage fungi. However, complete 
invasion and killing of the embryo commonly occurs within the kernel before 
growth or symptoms are visible from the outside. Germ discoloration can be de­
tected by removing the pericarp (germ covering) and examining the embryo. Germs 
that are lightly discolored throughout, or discolored only on the tip, are likely 
to be moldy and may later turn dark brown to black. Mold growth may be tan, white, 
black, blue, bluish-green, or pinkish-red.
-32-
Production of Toxins
Some 20 different aflatoxins or mycotoxins, produced by common and wide­
spread species of Aspergillus, Penicillium, and Fusarium, have been identified by 
chemical tests. These toxins produce a number of mycotoxicoses, animal diseases 
caused by ingesting food and feed invaded by storage fungi. Some of these myco­
toxicoses produce abortion, serious illness, and death— especially in young ani­
mals. The production of toxins by storage molds is highly variable, depending 
on the strain and species of fungus, storage temperature and moisture content, 
type of grain, length and type of storage, and probably other still unknown fac­
tors. Toxins ingested with the feed by dairy cattle may be excreted in the milk; 
their effects on humans are largely unknown.
Modern poultry and livestock feeds may be carefully compounded to pro­
vide maximum nutrition and still be unwholesome or even lethal— a fact of concern 
to those who manufacture, sell, buy, or use feeds. The broad field of toxin pro­
duction and mycotoxicoses is now an active area of research by teams of scientists 
involving plant pathologists, mycologists, biochemists, veterinarians, animal sci­
entists, and agricultural engineers.
Sources of Error in Determining Moisture Contents
Many warehousemen take an "average” sample from each lot of grain as 
it goes into storage and determine its moisture content with an electric or elec­
tronic moisture meter. The over-all or weighted average of these samples is then 
considered to be the average moisture content of the grain throughout its storage 
life. This procedure involves several errors:
1. An average sample from a given lot of grain does not indicate the 
range in moisture content of the entire bulk. A range of 1 1 to 2 percent may 
be expected in the moisture content of any carload, truckload, or bin. For safe 
storage it is essential to know the highest moisture content of any portion of 
the lot.
2. The accuracy of the moisture meter should be checked frequently by 
determining the moisture content of check samples by oven-drying or by submitting 
samples to state or federal grain inspection offices. The figure obtained by the 
electric moisture meter is frequently 1 percent below that obtained by oven-drying 
the same sample in the laboratory. The standard Motomco meter is much more sensi­
tive than the older Tag-Heppenstal or Weston meters. Even under ideal conditions 
it is probably not possible to determine the moisture content of a given sample
by machine more precisely than ±0.4 percent.
3. The moisture content may change and fluctuate with time from one 
place to another within a bin. If the temperature is not uniform throughout the 
bulk, slow movement or circulation of air causes moisture to accumulate in colder 
portions of the grain. Large and rapid shifts in moisture are likely when the 
moisture content of the grain is in the range of 13 to 15 percent, when the tem­
perature of the grain is 75° to 80° F., and when the grain going into storage is 
heavily invaded by storage molds. Migration of moisture is usually greatest in 
winter, when the cool, upper layers of grain in the center of a bin may accumu­
late a moisture content 5 to 10 percent or more above what is in the bulk or 
shown on the elevator operator’s records.
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U. When seeds of high and low moisture content are blended to achieve 
an average presumed to be safe for storage, or to meet a certain grade, the mois­
ture content may never equalize. Many such mixes are a very poor storage risk.
5* Even in a supposedly uniform lot of grain, the moisture content may 
vary from seed to seed as much as 1 percent.
6. Activities of grain-infesting insects and mites may rapidly increase 
the moisture content of grain— up to 1 percent a week and 10 percent in a few 
months. Fumigation may rid the grain of insects (some grain fumigants do not kill 
mites), but storage fungi will continue to develop. The amount of grain damaged 
by the molds may considerable exceed the amount infested by the insects or mites.
All of these factors combined explain why the moisture figure in the 
elevator operator’s records often bears little relation to the actual moisture 
of the grain in a given portion of the bulk. Many warehousemen often do not know 
the moisture content of the grain they store.
Control
1. Wherever possible, store grain free of dirt, debris, chaff, and broken 
kernels in a tight bin at a moisture content below 13 percent and a temperature be­
low 50° F. If the grain is sound when stored, it can be kept for years at these 
figures without damage.
2. If facilities are available, aerate high-moisture grain as soon as 
possible to provide a temperature of U0° to 50° F. throughout the bulk. At this 
temperature range, insects and mites are dormant and storage fungi are almost so.
3. After grain has been stored, and periodically until it is removed, 
take probe samples from different portions. Use calibrated moisture meters, 
"official" drying ovens, or distillation methods for determining moisture. Avoid 
taking several samples from a bin and averaging them. The highest moisture con­
tent, not the average, determines storability. Examine each sample for moisture 
content, damage, and number and kinds of fungi. No germ or heat damage will de­
velop in grain with a moisture content below 13 percent.
1*. Measure and keep a record of temperatures in different parts of the 
grain. Even a slight rise in temperature means that some spoilage is occurring.
Only vigorously feeding insects or rapidly growing storage fungi cause stored 
grain to heat.
If a "hot spot," is found, determine its size and location, as well as 
the condition of the grain in and near it, by sampling and.examining the grain. 
Temperature detection cables or other devices to measure temperature at various 
places within bulk grain are an aid to, but not a substitute for, intelligent 
storage. Relatively dry grain is a good insulator, and a rise of even a few 
degrees in temperature as indicated by a thermocouple may mean that the grain 
in the region of highest temperature is already spoiled.
5. When "hot spots" or a crust of moldy grain is found, take the fol­
lowing corrective measures:
a. Remove,dry, and either feed or sell the rotted and moldy 
grain. (Moldy grain should be fed with caution to all 
classes of poultry and livestock. If mixed with sound
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grain, it can be fed with less risk to cattle and hogs 
being finished for market. Moldy grain is considered 
unsafe for all breeding animals. When starting to 
feed a new batch of grain, test it, whenever possible, 
on poultry or a few scrub livestock. In this way, if 
toxins are present, only a few animals will be affected.)
b. Check the moisture content of the remaining grain.
c. Turn the remaining grain and thoroughly mix it to re­
distribute moisture and allow heat to escape.
5* If the initial moisture content of the grain is not too high, in­
stall fans to move small quantities of air through the grain to maintain a uni­
form temperature and prevent "wet" spots. It is cheaper and more effective to 
aerate the grain to maintain temperature and moisture throughout a bin than to 
transfer the grain from bin to bin. Such transfer also increases the number of 
cracked and broken kernels.
* * * * *
For additional information, read University of Illinois Reports on Plant 
Diseases Wo. 206, Storage Rots of Corn; No. 103, Scab of Cereals; Illinois Circular 
8^9, Aerating Farm-Stored Grain; and The Molds and Man, Clyde M. Christensen, re­
vised edition, 1961, University of Minnesota Press, Minneapolis, Minnesota (see 
especially pages 130-138 for a discussion of fungi and stored grains); Deteriora­
tion of Stored Grains by Fungi, C. M. Christensen and H. H. Kaufmann, Annual Re­
view of Phytopathology, Volume 3, 1965» p. 69-8^, Annual Reviews, Inc., 231 Grant 
Ave. , Palo Alto, California 9^ -306; Spring Wheat Grade Factors, University of Minne­
sota Extension Folder 231, February 1965; and Official Grain Standards of the 
United States, Revised May 1964, USDA Agricultural Marketing Service, Grain Divi­
sion, Washington, D. C. 20250.
EVALUATING GROSS YIELD LOSSES 
CAUSED BY SEVERE CORN LEAF APHID INFESTATIONS
Roscoe Randell
Damage by corn leaf aphids was more severe in Illinois cornfields dur­
ing 1966 than for many years. These insects migrated as winged adults from grasses 
to corn beginning in early July. These adults gave birth to young numphs. Colonies 
of these young numphs infested the whorls of the corn plants, and at tasseling time 
many tassels were coated with aphids. Aphids were especially prevalent in corn­
fields in central, western, and northern Illinois. In recent years corn leaf 
aphids have become more of a problem in corn production.
The purpose of this investigation was to determine maximum potential 
yield losses that could be caused by aphids. During the first two weeks of August, 
22 of the most heavily infested cornfields we could find in these areas were 
selected for study. In each field, four groups of 25 severely infested plants,
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or a total of 100 plants per field, were tagged. An equal number of uninfested 
plants were also tagged. No infested plant was tagged unless an uninfested but 
otherwise similar plant was close by for comparison. Plant development at tagging 
ranged from early silk to 90 percent brown silk; soil moisture varied from area to 
area and even within an area; planting dates of the 22 fields ranged from May 3 to 
June 8.
In October, the plots in each field were hand-harvested. For each 
heavily infested plant harvested, its paired clean plant was harvested. Ears 
from the various 25-plant plots were visually graded as good ears or nubbins.
In addition, cobs without kernels, ear shoots, and non-producing plants were 
recorded as plants without kernels. An average of all the clean plants in the 
22 fields showed 81*. 3 percent good ears, ll*.8 percent nubbins, and 0.9 percent 
plants without ears. Table 1 shows these figures plus the ranges. The infested 
plants in all 22 fields averaged only 36.5 percent* good ears, 29*9 percent nub­
bins, and 33-7 percent plants without ears.
Table 1. Percent Ear Yield of Non-Infested vs. Infested Plants 
Caused by Corn Leaf Aphids, 22 Fields, 1966
Percent
non-infested plants
Percent
infested plants
Average Range Average Range
Good ears 84.3 1*6.0-100.0 36.5 10.2-90.6
Nubbins lU.8 0-51.1 29.9 9.U-53.1
Plants without kernels 0.9 0-5.1 33.7 0-70.1*
The total shelled weight yield of the heavily infested plants was 
percent less than that of the clean plants (Table 2). This yield reduction ranged 
from as much as 80 percent in one field to a low of 12 percent in another. Heavily 
aphid-infested plants in the 22 fields ranged from 6 to 3l* percent, with an average 
of 18 percent. These observations were made at harvest; therefore, only plants 
showing evidence of exceptionally heavy aphid infestations were counted.
Giant foxtail was abundant in four of the fields. Corn leaf aphids be­
came established first on the foxtail in these fields. Competition from the grass, 
an abundance of aphids, and probably a shortage of soil moisture all combined to 
place a heavy stress on the corn plants, causing the aphids to reduce yields of 
the infested plants.in these four fields by at least 70 percent. There tended to 
be less yield reduction in the later planted fields.
To summarize briefly, approximately 2,200 heavily infested corn plants 
in 22 cornfields produced 5I+ percent less corn than the same number of clean 
plants in these fields. Actual heavy infestations in these 22 fields averaged 
l8 plants per 100 plants. From these figures, the overall yield reduction in 
the 22 fields was calculated to be 9-7 percent. This figure is conservative be­
cause there was no calculation of yield reduction caused by light to moderate 
infestations, since in this study these plants were considered to be clean.
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Table 2. Corn Yield Reduction Caused by Corn Leaf Aphids, 
Results in 22 Fields, 1966
when other stresses, such as soil moisture, plant population, weeds, fertility, 
and planting date, are placed on the corn plants.
We wish to thank the farm advisers in Henderson, Knox, Bureau, DeKalb, 
Boone, and Livingston counties for their assistance; and also Howard Cotter, 
Flanagan Vocational Agriculture Instructor; the Jarvis and Jarvis Fertilizer Com­
pany, Stronghurst; and the Knox County Oil Company, Galesburg, for assistance in 
locating cooperators.
-37-
SURVIVAL OF CORK LEAF APHID IK RELATIOK 
TO PLAHT GROWTH AWD COKTROL RESULTS
H. B. Petty, Steve Moore, Don Kuhlman, Roscoe Randell
We thank Pfister Associated Grovers, C. D. Ford & Sons, Black & Emerick, 
Inc., and Walter Seed Company for their cooperation in applying insecticides, pro­
viding help in making aphid counts, obtaining yield records and grading samples.
We also thank Lillard Hedden for applying the ULV concentrates, and Curt Eisen- 
mayer and Jarvis and Jarvis Fertilizer Company for locating infested fields and 
applying insecticides.
This summer ve wanted to get answers to these questions: ,
1. When do aphids migrate from grass to corn?
2. Is aphid population build-up merely a matter of time from 
the first to the peak infestation, or does maturity of the 
corn affect survival and increase?
3. Does aphid control affect corn yields?
k. Will a systemic insecticide, such as phorate, applied in 
early July still control aphids in late July and early 
August?
5. Does an insecticide used to kill aphids affect other in­
sects?
We came to the following conclusions:
l. Aphids appear on corn when they transfer from the grass, but their 
establishment and increase may also be related to plant development (Table l).
This year corn leaf aphids transferred from grasses to corn during the week of 
July 12, and by July 18 populations were measurable in a few early fields. Popu­
lations increased until August 1, remained constant through August 15, and had 
almost disappeared by August 22. If we can assume that winged aphids (a) migrate 
from grasses and (b) scatter evenly over cornfields, then the population in all 
fields regardless of plant development, should be uniform, excluding varietal ef­
fects. This summer aphid reproduction was earlier in some fields than in others.
2. Once aphids migrate to a plant, reproduction and survival depend 
on plant maturity as well as time (Table 2 and 2A).
There was little increase in aphid numbers up to a tassel ratio of 60, 
but an increase did occur from tassel ratio 60 until tassel emergence. Popula­
tions remained constant until early silk, when another increase occurred. By 
late silk, numbers were declining rapidly (Table 2).
Part of one field was replanted with the same single cross; thus the 
south half of the rows was planted early and the north half late. This differ­
ence may have caused some variation in weed growth and subsequent aphid infestation,
Table 1. Corn Leaf Aphid Infestations Arranged by Dates of Observation
Percent of plants infested
No. of Range of corn _____ by aphids,by categories
Week of: field samples development Uninf. Light Med. Heavy
June 27 13 3-11 TRi/ 100 0 0 0
July 4 13 4-25 TR 100 0 0 0
July 11 11 10-43 TR 100 0 0 0
July 18 12 25-74 TR 88 11.4 0.5 0.1
July 25 10 46 TR-10$ Tass. 14.6 50.1 3.8 1.5
August 1 13 75 TR-85<$ Silk 27.0 63.8 6.7 2.5
August 8 13 2i  Tass.-100$ Silk 24.3 1+3.9 28.0 3.8
August 15 9 52i  Tass.-100$ Silk 25 4 68.4 5.9 0.3
August 22 - 100$ Silk too low to count
1/ Tassel ratio.
Table 2. C o m  Leaf Aphid Infestations Arranged by Plant Development
Stage of development Spread in dates 
of observations
No. of fields 
in average
Percent of plants infested 
by aphids by categories
Range Ave. Uninf. Light Med. Heavy
10-25 TR-i/ 19 July 6-20 13 100 0 0 0
25.4-38.2 TR 32 July 12-18 9 99 1 0 0
42.4-48.2 TR 45.8 July 12-26 4 96 4 0 0
52-59*6 TR 55 .^ July 18-20 4 91.2 8.8 0 0
65-70 TR 65.6 July 18-28 6 46.1 51.5 2.2 0.2
72.2-85 TR 76.5 July 19-Aug. 3 8 30.4 64.2 4.2 1.2
2-40$ Tass. 24.3 July 26-Aug. 11 7 17 67.4 13.1 2.5
52-68$ Tass. 60 Aug. 2-Aug. 16 2 16 64.5 18 1.5
5-42°J0 Silk 18.9 July 25-Aug. 16 7 15 50 29 6
50-100$ Silk 88 August l-l6 9 42 42.4 14.6 l
1/ Tassel ratio.
Table 2A. Comparison of Aphid Infestations and Plant Development in Early and Late 
Planting of the Same Single Cross in the Same Field
Percent of plants infested
Date of Stage of plant ________by aphids, by categories
observation development Uninf. Light Med. Heavy
7/12 (E)i/ 30 TRfj/ 100 0 0 0
7/20 (L) 25 TR 100 0 0 0
Av. 28 100 0 0 0
7/20 (E) 54 TR 90 10 0 0
7/26 (L) 48 TR 92 8 0 0
Av. 52 91 9 0 0
7/26 (E) 74 TR 28 72 0 0
8/3 (L) 76 TR 53 46 1 0
Av . 75 4o .5 59 0.5 0
8/3 (E) 6$ Silk 37 55 7 1
8/11 (l ) 30$ Tass, 2 70 28 0
8/16 (L) l&fo Silk 11 80 8 1
Av- 0-25% Silk (?) 1^.7 “5873 i4 T
8/11 (E) 95$ Silk 53 33 12 2
8/16 (E) 100$ Silk 38i/ 62 0 0
8/22 (E) 100% Silk 100 0 0 0
8/22 (L) 50-100$ Silk 86 l4 0 0
Av. 50-100$ Silk “ 5973 27.2 3 0.5
l/ (E) is early planted; (L) late planted. 
2 ] Tassel ratio.
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but in general the field was free of weeds. If we assume that the source of aphids 
was identical for the north and south halves of this field, then aphid development 
would seem to parallel plant development. The exception was the count made on 
August 16 on the earlier planting, but the infested plants had so few aphids that 
we discontinued observation after counting only 50 plants (Table 2A). We perhaps 
should disregard this count.
3. In fields with low aphid populations, control with a systemic in­
secticide, phorate, was low regardless of date of application, and there were no 
differences in yields between treated and untreated areas (Table 3).
At Walnut and Geneseo, phorate applied two to six weeks before peak 
populations gave no control. Both control and yield returns were best when phorate
was applied less than one week before peak population (Table b ). There was no
rain from June 15 to July 26. Rain on July 26 may have improved yield and aphid 
control after the July 27 - August 1 application, but no benefit from rain was 
evident for applications on July 21 or August 3. Lack of rain may also partly 
explain the poor control from earlier applications.
At Grand Ridge, peak control and maximum yield occurred when phorate 
was applied two or three weeks before peak aphid infestation (Table 5). This re­
sult too may have been due to rain. However, in an early field about two miles 
distant, maximum results were obtained with an application on July 27 at 30 per­
cent silk. This date was two weeks before the population reached its peak
(Table 5A).
Thus in three locations and in seven fields maximum control and yields 
for treatment occurred when phorate was applied one to three weeks before the 
population reached its peak. Plant development varied from b5 to 30 percent silk 
at these treatments.
5. The phorate killed thrips, but the effect of thrips on yield, al­
though not known, is probably not important.
6. Control of second-generation corn borer varied from l8.8 to b2 .0  
percent at different dates of treatment. More timely treatments on August 10 
gave 55*6 percent control (Table 6). The control borers did not affect yields.
We made commercial applications of LVC malathion and diazinon in two 
fields. In one field the control was good, but there was no effect on yield be­
cause the aphids disappeared within a few days in the untreated plots. In the 
second field, the low population did not increase and, although control was good, 
there was no effect on yield. In a third field, malathion emulsifiable concen­
trate gave almost perfect control in the treated area. Aphids were very severe 
in the check for another two or three weeks; 28 to U0 percent of the plants were 
severely infested, and yield was 22 bushels per acre below that on the treated 
plot at harvest (Table 7)* •
We have no way of determining when or whether a low aphid population 
will increase or decrease,the intensity to which it may increase, or how long 
the severe infestation will last.
Table 3. Corn Yields and Aphid Infestations When Single One-Pound Applications of Phorate as Granules 
Were Made to One Field With Low Aphid Infestation, Western Illinois
Date of treatments Untreated 6/29, 776 or 7/13 7/21 7/27-8/1 8/3
Range in plant development 
at treatment
— 9 to 27 TR 70 TR Tass. Silk
Range in days from treatment 
to peak infestation
— I** to 28 7 -1 -8
Percent uninfested plants 70 72 78 81 70
Percent moderately to 
heavily infested plants
3 3 2 2 3
Yield in bushels #2 shelled 
corn per acre
66.5 63.9 68.5 67.1 67 .^
Percent yield above untreated — -3.9 3.0 0.9 l . k
Table b , Corn Yields and Aphid Infestations When Single One -Pound Applications of Phorate as Granules Were 
Hade at Intervals to Three Fields with Moderate Infestations, Western Illinois
Date of treatments Untreated 6/29, 7/6 or 7/13 7/21 7/27-8/1 8/3
Range in plant development 
at treatment
— b to 30 TR 25 to 5b TR 68 to 80 TR 76 TR to 6i  Silk
Range in days from treatment 
to peak infestation
— lU to l+U 7 to 23 -4 to 10 -7 to 8
Percent uninfested plants 19 20 b6 59 b6
Percent moderately to 
heavily infested plants
16 16 b 1 6
Yield in bushels #2 
shelled corn per acre
57.6 59.8 58.8 67.3 59.9
Percent yield above .... 3.8 2.1 16.8 b.o
untreated
Corn Yields and Aphid Infestations When Single One-Pound Applications of Phorate as Granules 
Were Made at Intervals to Two Fields with Moderate Infestations, Eastern IllinoisTable 5 •
D a t e  o f  t r e a t m e n t s Untreated 6/28, 7/5, 7/12 7/21 7/27
Range in plant development 
at treatment
— 7 to 25 TR 32 to 5^ TR 70 TR to 33°io Tass.
Range in days from treatment 
to peak infestations
—  . 28 to b3 19 13 i
1
Percent uninfested plants 15 17 59 37
Percent moderately to 
heavily infested plants
23 18 2 13
Yield in bushels #2 shelled, 
corn per acre
60.8 62.2 71.U 59.7
Percent yield above the — 2.3 17.^ -1.8
untreated
Table 5A. Corn Yields and Aphid Infestations When Single One-Pound Applications of Fhorate as Granules 
Were Made at Intervals to One Field with Light to Moderate Infestations, Eastern Illinois
Date of treatments Untreated 6/28 7/5,7/12 7/21 7/27
Plant development at 
treatment __ 11 TR 2b to b3 TR 7b TR 30% Silk
Days from treatment to 
peak infestation — bo 26 to 33 19 13 i-fr-
Percent uninfested plants 59 51 55 70 92
\J1
1
Percent moderately to 
heavily infested plants 10 lb 10 b 0
Yield in bushels No. 2 
Shelled Corn per acre 109.0 10b.6 115.8 118.3 130.0
Percent yield above 
the untreated -U .0 6.2 8.5 19.3
Table 6. Control of Second Generation Corn Borer in Four Fields When Aphid Control Treatments of a Single 
One-Pound Application of Fhorate Granules Were Made at Weekly Intervals, Western Illinois
Date of treatment Ck. 6/29 7/5 7/12 7/19-21 7/26-8/1 8/3 Check 8/10 (2 fields)
Borers per 100 stalks 
on October 6
293 170 197 225 l8o 238 176 387 172
°/o reduction — 1+2.0 32.8 23.2 38.6 18.8 39.9 — 55.6
Table 7- Effects of Commercial Applications of LVC Malathion and E. C. Malathion
Percent plants infested
Interval between application ______1 week after application
Field No. Yield and population decrease Clean Light Medium Heavy
1. Untreated 111.6 60 9 1+ k
Treated LVC l6 oz. 111.3 Declining at treatment 98 2 0 0
2. Untreated 96.11 39 37 18 6
Treated LVC l6 oz. 91.8 About two weeks 61 28 9 2
3. Untreated 65.6 0 ? ? 28
Treated E.C. 1 lb. 07.5 At least three weeks No live aphids k days after treatin' t .
i-er­a'si
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Moderate to low populations have little effect on corn yields. Moderate 
to high populations do affect yields. Under good growing conditions (above-average 
soil moisture, good soil fertility, and freedom from weeds), yield losses from 
aphids will occur but will be minimized.
Another variable we encounter is effect of natural enemies. Wasps, lady 
beetles, and other predators develop rapidly in alfalfa and red clover fields if 
pea aphid populations are high. At cutting, these natural enemies search for and 
eat the aphids on grasses and corn. Lack of pea aphids was noticeable this year, 
and consequently there was no natural enemy build-up.
Corn leaf aphid populations seem to increase when tassel ratios approach 
60 to 70, or at about first tassel appearance. Control applications at this time 
or a few days later may give maximum control. Late applications are less success­
ful .
If I were a seed producer, I would carefully examine my seed fields, 
starting about July 15. When approximately 50 percent of the plants were infested 
and the tassel ratio was 70 (a few tassels appearing), I would apply diazinon or 
malathion sprays or phorate or diazinon granules. A second spray application might 
be required in about ten days. Phorate should be used only on male-sterile fields. 
If I were growing corn for grain, I would check on soil moisture and weed growth.
If in late July 50 percent of the plants were infested, a few heavily, and plant 
growth was between early tassel and early silk, I would apply malathion or diazi­
non sprays. In general, applications after all silks have dried are usually dis­
appointing.
SOYBEAN INSECT PESTS 
D. M. Daugherty
In soybean production Illinois is unequaled by any other state. Even 
by 196U standards Illinois production exceeded that of other states, with a total 
of nearly 1^ *5 million bushels. Soybeans are also a major crop in Missouri, but 
we produced only about 58 million bushels. If any state can be called the soy­
bean state, Illinois is that state. Over 75 percent of all the soybeans in the 
United States are produced in this central region.
Historically, when a particular crop increases in a region to the point 
where it becomes the dominant crop grown, problems arise. They include problems 
of fertility, problems of disease, and problems of insect damage. I would like 
to discuss some of the insect problems that have developed in the soybean crop 
and the major pests of soybeans in this area.
There are indications that several insect species that have not been 
considered serious pests of soybeans are becoming increasingly important. Soy­
bean producers are examining their crops more critically to try to find the means 
to protect or increase their production in the light of increasing market prices 
for soybeans.
F o l i a g e  F e e d e r s
Several workers have attempted with varying degrees of success to deter­
mine the amount of foliar and pod damage the soybean plant can sustain without 
reducing yield. The most recent efforts along this line have been made at Auburn 
University in Alabama and at the University of Missouri.
The experiments at Auburn revealed that removing one-third of the leaves 
at blooming time had no significant effect on yield. Loss of two-thirds of the 
leaves at blooming time had no effect on yield at one location, but had a signifi­
cant effect at another. Removing all of the leaves at this stage caused yield 
losses in both locations. When beans were half-grown before defoliation, all de­
grees of defoliation caused significant yield reductions. When the beans were 
fully grown, the effects of defoliation were less apparent than at earlier stages 
of growth.
Experiments at the University of Missouri were designed to show the ef­
fect of depodding at various stages of development simulating damage by pod feed­
ing insects. Results showed that there was no significant difference in yield 
from the undamaged grain when one- to two-thirds of the pods were removed. Sig­
nificant differences in yield results only when nearly all the pods were removed.
T h e d e g r e e  o f  f o l i a r  dam age b y  i n s e c t s  i n  r e l a t i o n  t o  y i e l d  r e d u c t i o n  
i n  s o y b e a n s  i s  a t  t h e  p r e s e n t  t i m e  s t i l l  l a r g e l y  u n kn ow n . Some p e o p l e  c o n s i d e r  
t h e  g u i d e l i n e  f o r  e c o n o m ic  dam age t o  b e  a b o u t  kO p e r c e n t  d e f o l i a t i o n  i n  s o y b e a n s .
Green cloverworm. Many of you may be aware of the extensive green clover- 
worm infestation that occurred in the North Central States in 1966. This outbreak 
was reported primarily in Missouri, Illinois, and Iowa. Several thousands of acres 
were sprayed, although it is not known how much actual damage occurred.
Reports flooded in that these insects were causing severe defoliation 
and clipping pods, but we were unable to find any evidence of cut pods. For the 
most part we were reluctant to provide any recommendations for control. Popula­
tions were very high in some areas, and defoliation was severe. In some fields 
where defoliation reached 35 to i+0 percent,some yield reduction was to be expected.
T h e b e a n  l e a f  b e e t l e  i s  a l s o  an  i m p o r t a n t  d e f o l i a t i n g  i n s e c t  i n  s o y b e a n s  
a n d  w i l l  b e  d i s c u s s e d  l a t e r  o n .
P od  F e e d e r s
Grasshoppers. Grasshoppers frequently attack soybeans in this area, 
although the most severe outbreaks occur west of the central soybean-growing re­
gion, especially where rainfall is 25 inches or less per year. Isolated grass­
hopper outbreaks in the soybean-growing region frequently require control. Species 
that are relatively most abundant in this area are the differential grasshopper, 
Melanoplus differentialus, and the red-legged grasshopper, Melanoplus femurrubum. 
Grasshoppers cut the pods and destroy either a portion or all of the pod. When 
only a portion of the pod is destroyed, the invasion of saprophytic organisms 
often causes the seeds within the pod to mold. Grasshoppers are usually not a 
problem every year, but farmers should examine their fields periodically for 
build-ups of this insect. Reduction in yield can certainly occur when the insects 
feed upon soybean pods later in the season.
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Corn earworm. The corn earworm is probably the most devastating pest 
of soybeans. We had expected the damage to be somewhat erratic, but it has been 
rather consistently damaging in the delta region. Whether these damaging popula­
tions are due to our more critical examination of the soybean crop or whether 
conditions in the past two or three years have been conducive to damage, I am not 
sure.
We have conducted several tests involving damage to soybean plants by 
corn earworm— not only the damage incurred at a particular stage of maturity, but 
also the number of larvae required to produce any particular amount of damage.
We determined that damage to soybeans, as reflected by yield, is most 
severe when the attack occurs during the period from half-filled pods to mature 
but green beans. Maximum damage occurred after August 15; thus maturity of soy­
bean varieties is an important consideration. Early-maturing varieties may escape 
serious damage. Infestations in case tests showed that three worms per four plants 
would produce serious yield losses. Economic infestation occurs whenever sampling 
shows one larva per linear yard of row.
Stink bugs. We have done a considerable amount of work on stink bug 
damage of soybeans and on the yeast-spot disease organism that is primarily re­
sponsible for this damage. We have found that at least seven or eight different 
species of Hemiptera are capable of transmitting this disease to soybeans. Damage 
from stink bugs usually occurs after August 1 and continues in the field until 
frost. Feeding by these insects causes shriveling and dimpling of the seed. When 
undeveloped seeds are attacked, the pod frequently is aborted. One stink bug adult 
or nymph per linear yard of row has been estimated to produce about 10 percent dam­
age. If beans are docked because of stink bug damage, this amount of damage will 
justify a control application.
One thing of particular interest is the relation of the yeast-spot dis­
ease organism to the stink bug. We have determined conclusively that the disease 
organism is harbored within the salivary system of the green stink bug. The or­
ganism is intimately associated not only with stink bugs, but with a variety of 
other piercing-sucking insects.
Broadheaded bugs. A group of insects in the family Coriscidae called 
the broadheaded bugs have been found in large numbers in some areas of Missouri. 
These insects look very much like ants in the nymphal stage and may often be found 
in great numbers on developing soybeans. They attack the pods, pierce the bean, 
and are capable of transmitting the yeast-spot disease of soybeans.
This summer we attempted to demonstrate the effect of insecticide pro­
tection on a soybean planting throughout the principal developmental period—  
roughly from the time the pods formed until they were completely filled. The 
yield of soybeans that were treated continually throughout the season was nearly 
double that of the check plots in that area. The beans that were treated through­
out the season were several inches taller than those in the check plots. The 
stems were filled with pods, there was little normal abortion of pods, the foliage 
was much greener and more succulent, and maturity was about a week and a half 
later in the check sample, which were untreated throughout the season. The 
quality of beans was also significantly better than that of the check plants.
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Bean leaf beetle. The bean leaf beetle is common throughout most of 
the season in soybean fields. The adult feeds primarily on the leaves and flowers 
of soybeans. The insect deposits eggs near the base of the soybean plant, and the 
larvae feed extensively on the roots and destroy the nodules. There is consider­
able evidence that high populations of larvae cause stunting and loss of vigor and 
yield; however, little is known about the larval damage.
This past summer in Mississippi, Arkansas, and southern Missouri, severe 
loss of yield and a striking reduction in quality of soybeans was observed that was 
apparently due to the feeding of bean leaf beetle adults late in the season on soy­
bean pods. In almost all cases secondary infection caused either loss of the bean 
or severe reduction in quality. The infection often extended throughout the pod, 
making all seed quality poor.
Root Feeders
White grubs. In the central area of Illinois, lying roughly in a tri­
angle from Peoria to Effingham to Kankakee and encompassing most of the principal 
soybean-growing areas of Illinois, white grubs have caused extensive damage to 
soybeans in some years. These grubs are the larval stages of the common May 
beetle or June bug. These insects have a three-year life cycle in which the eggs 
are laid in the soil soon after the adult beetles emerge during the early part of 
June.
Dr. Ralph Sechriest of the University of Illinois and Illinois Natural 
History Survey indicates that these insects apparently prefer to lay eggs in fields 
with a rotational history of only corn and soybeans. The feeding of these larvae 
sometimes completely destroys soybeans. Although these insects have a three-year 
life cycle, there are three separate broods, and some adults emerge every year. 
About 20,000 acres of soybeans were completely lost in 1965 by the feeding of this 
insect.
Three-cornered alfalfa hopper. This insect, relatively common in the 
southern delta area, has frequently injured soybeans either in the seedling stage 
or later in the season by girdling stems and branches of soybean plants. This 
girdling, caused by feeding and oviposition, results in lodging of the plant and 
thereby reduces the yield in some instances.
Grape colaspis. The grape colaspis is damaging to seedlings of soy­
beans. While this insect is normally found only sporadically in soybean fields, 
sometimes it reaches damaging proportions and control methods must be inaugurated. 
The larvae feed on the roots, and the adults frequently feed on the foliage. Con­
siderable reduction in the stand can be expected when populations are high. The 
effect of larval feeding on the roots of soybeans is largely unknown.
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WEED CONTROL IN SOYBEANS 
L. M. Wax
Soybean production practices have evolved through a number of steps 
closely related to the weed problem. Because of early failures to control weeds 
in broadcast soybeans, farmers began to grow soybeans in rows to allow for culti­
vation between the rows. Later, as giant foxtail became troublesome, even row 
cultivation could not provide adequate weed control. The discovery of some grass- 
specific herbicides permitted a combination chemical plus cultivation method of 
weed control that adequately controlled the giant foxtail. Recently additional good 
herbicides have become available. Most of these new chemicals control grasses 
much better than they control broadleaf weeds. Thus the foxtail problem is no 
longer the menace it once was. However, the broadleaf weeds seem to be increas­
ing in importance in some areas. As new and better herbicides become available, 
the interest in returning to narrow rows has increased.
The first step in a good weed control program in soybeans is to plant 
clean, weed-free seed. Studies in the Agronomy Department have shown the excel­
lent ability of soybeans to control weeds by shading if the weeds are controlled 
by some other means early in the season. This early control may be provided by 
using the rotary hoe and sweep cultivation in some cases. If it is not adequate, 
several preemergence herbicides provide the needed early weed control. One of the 
best procedures is a combination of planting in warm soil and using both a herbi­
cide and timely cultivation practices.
Preemergence herbicides
Amiben (3-amino-2,5-dichlorobenzoic acid) is an older chemical that has 
performed very well in Illinois. It is the herbicide most widely used on soybeans 
in Illinois. Amiben controls annual grasses and several broadleaf weeds. It has 
been fair but erratic on velvetleaf and provides very little control of annual 
morningglory.
Trifluralin (_a,a_,a_-trifluoror-2,6-dinitro-N,_N-dipropyl-2_-toluidine) is 
a relatively new chemical that shows excellent promise for control of annual 
grasses as well as pigweed and lambsquarter. It controls Johnsongrass seedlings 
and wild cane effectively. If properly incorporated, it performs relatively well 
regardless of weather. Rates of 1/2 pound per acre on sandy soils and 1 pound 
per acre on dark clay loam soils have been satisfactory when trifluralin was ap­
plied broadcast and incorporated by disking in two directions immediately after 
application. In our studies, satisfactory control has resulted from applications 
of trifluralin from 0 to U weeks before planting. Generally, power-driven incor­
poration devices have given the best incorporation. The disk seems to provide 
the next best incorporation, whereas the use of shallow-incorporation implements, 
such as the harrow and rotary hoe, has not given as effective control as has been 
obtained with the implements that provide deeper incorporation.
CDAA (2-chloro-N,N-diallylacetamide) controls annual grasses and pig­
weed. It was one of the first effective preemergence herbicides for soybeans.
It continues to provide good, fairly short-lived control of giant foxtail on the 
heavy soils of central Illinois. It is irritating to the skin and eyes.
-52-
CP-31393 (2-chloro-N-isopropylacetanilide) is a relatively new herbi­
cide that controls about the same species as CDAA, but is slightly more selective 
on light soils. It provides control two or three weeks longer than CDAA and is 
somewhat less irritating. CP-31393 has not been cleared for full use on soy­
beans and can be used only on soybeans raised for seed as of December 15, 1966.
Linuron (3-(3,^-dichlorophenyl)-l-methoxy-l-methylurea) and NPA (N-l- 
naphthylphthalamic acid) are also registered for use in soybeans. Under Illinois 
conditions these compounds have generally given only fair weed control and have 
occasionally injured the crop.
Postemergence herbicides
2,U-DB (H-(2,1j—dichlorophenoxy) butyric acid) is a 2 ,U-D-related com­
pound that has given control of cocklebur, annual morningglory, and giant ragweed. 
It is ordinarily applied from ten days prior to soybean bloom until mid-bloom. 
Soybeans are not very tolerant to 2,U-DB, and the greatest value of the treatment 
appears to be in emergency situations where uncontrolled weeds threaten the crop.
Combinations of herbicides
Herbicides may be combined to provide a broader spectrum of weed con­
trol, to control a particular weed, to provide a "hedge" against weather, to pro­
vide a treatment that will be more consistent over various soil types, to reduce 
residue, and perhaps to lower cost. Research is continuing in an attempt to pro­
vide better treatments through combinations, especially a treatment to control 
broadleaf weeds in soybeans.
Weed control in narrow rows
In the Corn Belt States, soybeans grown in narrow rows have usually 
outyielded wide-row soybeans 5 to 15 percent. As better herbicides become avail­
able, the interest in returning to narrow rows increases.
Several factors regarding weed control must be considered in narrow-row 
soybean production. The soybean plant provides excellent shading competition, 
provided the weeds are controlled during the first month after planting. Several 
herbicides can provide the needed early control, but control may vary with rain­
fall and species of weeds. In case of failure to obtain good early control with 
chemicals, cultivation can be performed if the rows are wide enough to cultivate. 
The cost of chemical treatment (on a band) increases as rows are narrowed.
In soybeans drilled in close rows (8"-10"), the option of cultivation 
in case of poor chemical weed control is removed. No current soybean herbicide 
provides control for all problem weeds under all conditions. A combination treat­
ment carefully tailored to provide the best hedge against weather, species, and 
soil type will most likely provide the best solution to weed control in close- 
drilled soybeans.
-53-
CROP AND HERBICIDE ROTATIONS FOR WEED CONTROL 
F. W. Slife
Crop rotations have been emphasized in the past to obtain maximum yields 
of crops. They have also been recommended as a good weed control practice. A 
rotation that included summer annual crops, such as soybeans and corn, along with 
small grain and stand-over legumes was effective in preventing any one type of 
weed from becoming serious.
The types of weeds on individual farms are determined to a large extent 
by the life cycle of the crop. In general terms, when we grow one type of crop 
continuously, the weeds that have the same life cycle as this crop tend to in­
crease and multiply. When we used to stress rotations, growing crops with dif­
ferent life cycles prevented any one type of weed from becoming serious. But 
with the introduction of relatively cheap commercial nitrogen fertilizer after 
World War II, we have placed much less emphasis on crop rotations from the stand­
point of improving yields. We have found that it is possible to obtain good weed 
control in single-crop culture by good management and in some cases the use of 
chemicals.
We believe it would be a good plan to emphasize the use of rotations 
again with a view to controlling weeds. For this use of rotations, however, a 
crop would be grown on a particular area so that a particular chemical could be 
used to control a particular weed. As we learn more about the weeds that each 
chemical will control, we should be able to devise temporary rotations that will 
not interfere with total farm income and yet will help to eliminate a particular 
weed problem. The following chemicals are some that are presently in use:
Atrazine (quackgrass-corn). Atrazine is the best control we have found 
for quackgrass in most situations. If particular fields or portions of fields 
are infested with quackgrass, then corn should be grown on this area for at least 
two years in order to use atrazine to eliminate the problem.
Treflan (wild cane-soybeans). Wild cane seems to be increasing in Illi­
nois, and although a number of herbicides are effective in controlling this pest, 
it would appear that treflan offers the greatest possibility of giving consistent 
control. If fields are heavily infested with wild cane, we should try to keep 
them in soybeans for three or four years in order to reduce the seed population 
in the soil.
Dalapon (Johnsongrass-small grain). We have achieved the most consist­
ent control of established Johnsongrass with a small grain program. In areas 
where winter grains can be grown, dalapon applied to the regrowth after harvest 
has been quite effective in eliminating rhizomes. Although one year of small 
grain followed by application of dalapon will usually make it possible to put 
the land back to corn or soybeans and use a good seedling control chemical, we 
could probably get rid of the Johnsongrass much faster if we could grow winter 
grains for two or three years.
Although these examples involve specific weed problems, we should use 
similar methods for controlling annual weeds that occur on our farms. For ex­
ample, in areas or fields that are infested with broadleaf weeds, in general the
best program is to grow corn and use a 2 ,k -D postemergence treatment. Preventing 
broadleaf weeds from producing seed over a three-year period will considerably 
reduce the amount of seed that will be able to geminate after that time.
If annual grasses are the major problem, either corn or soybeans can 
be grown, since we have a wider variety of chemicals that will control grasses.
It is important to select the herbicide program on the basis of the 
weed species to be controlled. You may be fortunate enough to find one chemical 
that will give the control that you need for all of your acreage of either corn 
or soybeans. On the other hand, you may want to select two, three, or four chemi­
cals. Although we have mapped our fields for soil types and have a general idea 
about the productivity of these soils, we should think about mapping farms and 
fields according to the weed types that are present and then choose chemical and 
crop programs based on these observations.
PREPLANT APPLICATION OF HERBICIDES 
M. D. McGlamery
Preemergence herbicides are satisfactory about three years out of four. 
One of the main reasons for failure is lack of adequate rain to activate the 
herbicide. The activation consists of two steps, solution and movement. When 
the herbicide is applied to the surface, it must be moved to the area of uptake.
It usually moves in solution, and the geminating seedlings absorb it either in 
solution or as a vapor.
One reason for preplant application is to increase the probability that 
moisture will move the herbicide to the seed before gemination occurs. The herbL 
cide may also be incorporated in the soil. There are several other reasons for 
the interest in preplant application. Farmers would like to speed up planting, 
and one way is to apply the herbicide at some time other than planting. The cus­
tom applicator likes the idea because it lengthens his application season. The 
herbicide manufacturer likes it because It means broadcast rather than band appli­
cation and it lengthens the sales season.
Preplant application also has several disadvantages. After the herbi­
cide has been applied, crop planting intentions cannot be changed unless the 
herbicide is removed or the other crops are tolerant to it. Preplant applica­
tion also necessitates broadcast application unless preformed beds are used. 
Application prior to weed gemination extends the time needed for effective con­
trol, and weeds don't usually geminate until late April or early May, when soil 
temperatures reach 50 to 60 degrees. Also, if applied early, the herbicide must 
be able to remain in the soil without leaching during crop planting. The per­
sistence time will depend on how soon the herbicide is applied before planting 
and also on the climatic and soil conditions it must endure. To prevent leach­
ing losses, it should probably have medium to low water solubility.
In a preplant application, the major problem is when to apply the herbi­
cide. Unless it is applied on frozen ground, It may be difficult to do, as the 
ground is usually soft from thawing until planting. Fall application is a pos­
sibility, but that is really putting its persistence to a test.
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In 1966, atrazine was applied at 3 and U pounds per acre on March 17, 
April 5, and May 2. The treatments were disked in on May 3, and corn was planted 
on May k . The results below show that to control grass it took k pounds at an 
earlier date to equal 3 pounds at the next later date.
Effect of Hate and Date of Atrazine Application 
on Weed Control and Corn Yields
Date herbicide 
applied
Atrazine
rate
Weed control 
Broadleaf
{%)
Grass
Yield 
(tu./A.)
March 17 3 69 i h l
k 91 7^ 138
April 5 3 92 76 138
k 95 83 136
May 2 3 95 83 136
k 100 89 1 b6
Untreated check 0 0 0 116
Handweeded check 0 100 100 1U9
Treflan has been applied to within five weeks before planting with 
little if any difference in weed control. Some observers, however, thought that 
the earlier applications reduced crop injury.
THE CATTLE GRUB PROBLEM IN ILLINOIS 
Steve Moore III
Cattle grubs cause nearly 200 million dollars' worth of damage annually 
in this country, according to United States Department of Agriculture loss esti­
mates. Fortunately, Illinois cattlemen are not seriously troubled with grub in­
festations in their cattle (Table l). Illinois cattle average less than five 
grubs per animal. Beef herds have a higher incidence than dairy herds, while 
young stock (under two years old) have more grubs than mature animals (over two 
years of age) (Table 2). Occasionally certain animals in a herd will be heavily 
infested, as well as shipped-in feeder cattle.
The present rate of infestation in Illinois does not justify a blanket 
recommendation to Illinois cattlemen to apply grub control measures. The odds 
are against Illinois cattlemen profiting from a grub control program even though 
some meat packers believe otherwise.
Lice are a more serious winter problem than are grubs (Table 3). An 
over-all spray of a systemic insecticide applied to beef cattle in September or 
October will control not only grubs, but also lice. Controlling lice would, in 
general, be more profitable than controlling grubs.
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Table 1. Summary of Illinois Cattle Grub Survey
Type of 
cattle
Percent of 
animals 
infested
Grubs per 
animal
Dairy 10 0.9
Beef 59 3.9
Average 35 2. b
Table 2. Incidence of Cattle Grubs 
and Beef Cattle, Illinois
in Dairy
Type and age Grubs per animal
of cattle Native Western
Dairy
Under 2 years old 1.3 —
Over 2 years old 0.5 —
0.9
Beef
Under 2 years old 5.7 8.0
Over 2 years old 0.25 1.6
3.0 U.8
Table 3. Summary of Illinois Cattle Louse Survey
Type of
Percent of 
animals Severity of
cattle infested infestation
Dairy 145 Slight to moderate
Beef 5T Light to heavy
Average 51
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narrow ROWS AND WEED CONTROL 
Ellery L. Knake
The views I express here are optimistic, hut hopefully realistic. It 
is not my purpose to discuss the pros and cons of narrow rows. The possibility 
of increasing soybean yields approximately 10 to 15 percent and corn yields ap­
proximately 5 percent by narrowing rows, the development of suitable equipment 
for this purpose, and the cost of converting to such equipment are common knowl­
edge. It is doubtful that narrow rows are just a passing fancy even though it 
sometimes seems difficult to justify them on. a strictly economic basis.
Although 82 percent of Illinois soybeans are still in row spacings of 
35 to Uo inches, the proportion of farmers planting in UO-inch rows has decreased 
from 51 to 30 percent in the past four years. Fifty-two percent planted in 35- 
to 38-inch rows in 1966. Only 8 percent used 30-inch rows, 1 percent used 2k -  
inch rows, and 1 percent used 7- or 8-inch rows. Although the trend appears 
gradual, the percent of farmers planting soybeans in 30-inch rows did show an 
increase of 5 percent in 1966 over 1965*
From a weed control standpoint, the trend toward high corn plant popu­
lations and the effect of increased shading have probably been more important 
than the direct effects of narrow corn rows on weeds.
It is a common belief that narrow rows give more shade between the rows 
and thus improve weed control. Less common is the idea that with narrower rows 
we have more row area per acre in which weeds can be a problem. We all know that 
the change from 1+0- to 30-inch rows means band application of herbicide on nearly 
half rather than only a third of the actual area.
It is somewhat ironical that, although the general impression is that 
the farmer would like to get some of the attachments off the planter, by narrow­
ing rows he must actually use more on a given width. Perhaps this realization 
intensifies his desire to apply herbicides at some time other than planting.
This "other time" might mean broadcasting applications prior to planting or apply­
ing right after planting. Since narrower rows lessen the difference in cost be­
tween banding and broadcasting, the interest in broadcasting is increasing.
We have been conservative about recommending broadcast application of 
preemergence herbicides, and justly so. However, with new technological advances, 
more research results to guide our thinking, changing attitudes of farmers, and an 
awareness by industry of the demand, a reevaluation seems appropriate.
We are not so close to replacing cultivation with broadcast applications 
for soybeans as for corn. There has been some interest in returning to solid- 
drilled soybeans, and there is, as we have already mentioned, a trend toward 30- 
inch rows. However, we still do not have an adequate program for replacing cul­
tivation with herbicides alone for most situations. The main problem is inade­
quate control of several of the major broadleaf weed species. Some of the most 
troublesome weeds are annual morningglory, velvetleaf, jimsonweed, and cocklebur.
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Although Amiben has a relatively good record, the results are not con­
sistent enough to broadcast it alone. It does not control annual morningglory 
and is sometimes only fair for controlling jimsonweed, velvetleaf, and cocklebur. 
The cost of broadcasting a three-pound rate is also to be considered.
Although Treflan gives relatively consistent and effective control of 
annual grass weeds, we do not yet have combinations worked out for all broadleaf 
weeds. Results with other soybean herbicides are not considered consistent enough 
to use them entirely for replacing cultivation.
Although Treflan has commonly been broadcast and disked in, this method 
is subject to review. Since we usually need to cultivate to control weeds that 
are resistant to Treflan, using the herbicide between the rows is of questionable 
value. Disking seems the most practical method of incorporation at the present 
time. This necessitates broadcasting preplant applications. If satisfactory 
methods could be developed for incorporating band applications, it would not seem 
necessary to broadcast.
At present we are more likely to be able to replace part or all of the 
cultivation for corn than for soybeans because we are nearer to working out the 
answers for corn.
There is increasing evidence from University of Illinois studies, from 
other U. S. stations, and from Europe that there is little or no advantage to cul­
tivating corn other than to control weeds on most soils in most years. There may 
be some exceptions on light-colored low-organic-matter soils where tillage has 
been excessive or conditions have been conducive to crusting.
In the past we have given the following reasons for not advocating broad­
cast applications to replace cultivation:
1. Herbicide performance not consistent enough.
2. Insufficient control of some weed species.
3. Less herbicide residue from banding than from broadcasting.
U. Lower cost of band application.
Although most of the present herbicides still do not perform so con­
sistently as we would like, new developments look promising. When you apply a 
herbicide like atrazine, with low solubility and sufficient persistence, a few 
weeks before planting, you know before planting whether it is effective. If, for 
some reason it is not, you can control the weeds that are present with shallow 
tillage and then plant corn and give the herbicide a second chance.
Combinations of herbicides may assure more consistent performance under 
a wider range of soil and climatic conditions. Combinations can also help to con­
trol more species.
Banding rather than broadcasting has generally meant using only one- 
third as much herbicide and possibly having less of a problem with herbicide resi­
due in the soil. Recent Illinois studies indicate that atrazine residue may not 
be much of a problem where applications are carefully made and the cropping
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sequence allows corn or possibly soybeans to be planted the year after atrazine 
application. Careful application, adequate tillage, use of herbicide combina­
tions, and use of appropriate crop and herbicide rotations can all help to reduce 
the possibility of residue.
It is true that band application costs less than broadcasting in terms 
of herbicide. But with narrow rows the difference between banding and broadcast­
ing decreases. Applying bands on 20- or 30-inch rows means that the herbicide 
will cover one-half to two-thirds of the surface. With narrow rows the cost of 
two cultivations may still be less than the cost of applying the herbicide be­
tween the rows. However, what price should we put on having weed control while 
it is raining or when labor is short, or on being able to eliminate a cultivation 
when time is at a ‘premium?
A few years ago we almost had to throw our hat in the door before we 
started talking $3 to $5 per acre for banding. Today it seems that many farmers 
will invest in a broadcast application without batting an eye.
So, for corn, it appears that the trend toward narrow rows is being 
established. With new herbicides and combinations, preplant applications, little 
or no advantage for cultivation other than to control weeds, less concern about 
cost, and an increasing desire to broadcast herbicides, the stage seems set for 
one of the most phenomenal developments in chemical farming. It is sometimes 
difficult to comprehend the full significance of a historical period as we are 
living it. But it would seem appropriate for those charged with the responsi­
bility of determining and predicting the effects of herbicides in our environ­
ment to be alert and fully cognizant of this important era.
And those of you in industry who are charged with the responsibility 
of discovering, developing, producing, and marketing had better start "putting 
more kettles and pipes together."
WHY SO MUCH CORN SMUT?
Malcolm C. Shurtleff
Common corn smut, caused by the fungus Ustilago maydis, is a disease 
well known to all growers. The smut fungus attacks all types of corn and the 
closely related teosinte (Zea mexicana). Smut is most destructive to sweet corn 
and certain very susceptible lines of field or dent corn. It is most prevalent 
on plants injured by detasseling, hail, insects, and cultivation or spraying 
equipment.
Losses from common corn smut vary and are rather difficult to measure, 
ranging from a trace up to 6 percent or more in localized areas. In rare cases 
the loss in an individual field of corn may reach 100 percent. The number, size, 
and location of smut galls or "boils" on a plant affect the amount of yield loss. 
Reduction is greatest when large galls are located on or above the ear. Smut also 
increases barrenness or sterility. Galls resulting from detasseling are usually 
small and generally cause little damage.
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Heaviest smut infection generally occurs in years of subnormal rainfall 
when temperatures are above average. Losses are greatest when rainfall is light 
during early stages of growth, followed by moderate rainfall. Vigorous plants 
are most susceptible but may escape the more serious effects of smut because of 
their rapid growth. Corn grown on soil that is particularly high in nitrogen 
and organic matter frequently shows more smut than corn grown on soil that is 
well balanced in fertility.
Common corn smut was widespread in much of the Midwest in 1966. The 
primary reasons were (l) the weather and (2) the use of susceptible hybrids.
Nothing much can be done about the weather, but you can be sure that corn breeders 
are more concerned about smut resistance now than they were a year ago. Breeders 
have an almost impossible task in developing and selecting inbreds to make desir­
able single and double crosses. Unfortunately, it is impossible to get all of 
the characteristics a farmer is looking for (high yield, good standability, re­
sistance to major diseases and insect pests, uniformity, etc.) in a single hybrid. 
In some cases corn breeders have used smut-susceptible inbreds, which are other­
wise highly desirable, in making crosses. In certain years, like 1966, suscepti­
ble hybrids turn smut from a minor disease to one causing losses of 1+0 to 50 
bushels per acre or more.
All actively growing or embryonic corn tissue aboveground is susceptible 
to smut. Galls are commonly found on the tassels, husks, ears and kernels, stalks, 
leaves, and axillary buds, and rarely on the aerial roots. As the smut galls en­
large, they are covered with a glistening, greenish- to silvery-white membrane. 
Later the inner tissue darkens as a result of spore formation. Mature smut galls 
are filled with millions of microscopic, black, greasy to powdery spores. These 
teliospores (chlamydospores) are released when the white outer membrane of the 
gall ruptures at maturity. The spores, easily blown long distances by the wind, 
perpetuate the smut fungus over winter.
When animals eat "smutty" stalks, leaves, and ears, the spores may re­
main alive in passing through the animal's alimentary canal and be carried in the 
manure. When infested manure is spread on cropland, sporidia produced by the 
germinating teliospores may be blown or washed to the surface of a corn plant, 
germinate, and cause infection. The time interval between infection and the for­
mation of mature galls varies from one to three weeks or more. Spores formed in 
the first smut galls may geminate and infect the same or other corn plants.
Galls form and spores disseminate more or less continuously through the summer 
growing period.
Smut spores are killed by the acids in silage.
Control
1. Avoid mechanical injuries to the plant when cultivating or spray­
ing.
2. Corn hybrids differ greatly in apparent resistance. Choosing the 
best-adapted, resistant hybrids and varieties available is the most feasible 
means of controlling smut. These types possess substantial resistance to many 
biotypes of the corn-smut fungus. Corn breeders should avoid using very
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smut-susceptible iribreds and their hybrids or varieties in their breeding pro­
grams. The difference in apparent resistance between corn lines is often based 
on protection given by the sheath and husks.
3. Maintain a well-balanced soil fertility program based on a soil
test.
k. Protection against corn insects, e.g., corn earworm and European 
corn borer, by timely DDT or sevin sprays, often decreases the incidence of smut.
5- Seed treatment is not effective. Crop rotation and the destruction 
or plowing down of smut-infested debris is not practical in Illinois.
* * * * *
For additional information, read Report on Plant Diseases No. 203, Com­
mon Corn Smut. You can get a copy by contacting your, local farm adviser or by 
writing to the Department of Plant Pathology, 2l8 Mumford Hall, University of 
Illinois, Urbana 6l801.
BLACK CUTWORM CONTROL IN ILLINOIS 
R. E. Sechriest
At least 1+11,633 acres in 1965 and 122,521 acres in 1966 received post­
emergence treatments specifically to control black cutworm. This number does not 
include the nearly five million acres treated for the general corn soil insect 
complex, which includes cutworms. Although cutworms were not so abundant in 1966 
as in 1965} localized areas were severely damaged. Low populations in many fields 
went unnoticed, since all of the corn in infested spots was not completely cut off 
or destroyed.
The best way to control cutworm is to prevent damage. In a test using 
diazinon and heptachlor broadcast just prior to replanting (Table l), both mate­
rials were effective in protecting corn plants from cutworm damage. Granules 
broadcast just before regular planting should do equally well.
Results of a field experiment at Sheldons Grove, Illinois, indicated 
that good control could be expected with emergency granular band insecticide 
treatments (Table 2). Diazinon appeared to be more effective when not mixed 
into the crust on the soil. Dyfonate (which we hope will be labeled for use by 
1967) gave good protection of plants, and the yield increase was also impressive. 
Sevin at 3 pounds actual per acre protected the stand, but the yield increase was 
not so good as with diazinon or Dyfonate when incorporated, as are most treat­
ments, at planting time. I would expect similar results from band treatment at 
planting time.
These data indicate that factors other than cutworms affect yield.
Sevin shows a reversal of effect from plant protection to yield, which is likely 
the result of a dry growing season.
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Table 1. Results of Treating and Replanting a Cornfield 
to Control Black Cutworm, Ward’s Chicken Farm, 
Champaign, Illinois, 1966^/
Additional plants
Insecticide 
and formulation
Pounds 
actual 
per acre
per acre for 
treatment over 
untreated checkfL/
Diazinon ikG 2 3,972
Heptachlor 20G 2 U.651
k 1,385
Diazinon ihG 2 1,777
1/ Replanted on 
2/ Stand counts
June 10, 1966. 
on July 6, 1966.
Table 2. Results of Postemergence 7-Inch Granular Insecticide 
Band Treatment to Control Black Cutworm, Riebling Farm, 
Sheldons Grove, Illinois, 1966
Average difference in
Insecticide and 
formulation
Pounds 
active 
per acre
Light
incorporation
plants per 50 feet 
of row between time 
of treatment and 
final stand
Percent 
yield in­
crease over 
untreated
Diazinon 1^ +G 2 Yes -10.8 -6
No - 8.3 36
Sevin 20G 3 No -11.9 5^
Yes + 1.0 15
Dyfonate 10G 2 Yes + 1.0 ^5
Untreated — -20.3 —
A postemergence test was conducted at Ward’s Chicken Farm (Table 3) to 
protect the plants remaining after the test reported in Table 1. The granules 
of diazinon were broadcast on the surface. Fhren though the treatment did not in­
crease the plant population in Rep. A, it did increase the yield. The cutworm 
population was heavier in Rep. A than in Rep. B.
On the Dale Atkins farm, Shelbyville, Illinois, an experiment was con­
ducted with sprays and one bait formulation (Table U). The 10-inch band of Dylox 
protected the plants from further reduction. GC-6506 burned the plants lightly 
but gave fair protection. Dursban did not completely halt the attack, but loss 
of stand was not so severe as in the untreated check.
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Table 3. Postemergence Treatment to Control Black Cutworm, 
Ward's Chicken Farm, Champaign, Illinois, 1966
Insecticide
Pounds 
active 
per acre
Average difference 
in plants per acre 
from original stand 
Rep. A Rep. B
Yield 
bu./A. 
Rep. A
Check A — -1,01*5 93
Bayer 37289 2 0 90
Check B - - 523 -261 68
Diazinon ibG 2 - 78U +261 80
Check C - -1,307 -78^ 70
Table k. Postemergence Treatment to Control Black Cutworm,
Dale Atkins Farm,, Shelbyville, Illinois , 1966
Average difference
in plants per 50 feet
Pounds Appli- of row from
actual cation original stands
Insecticide per acre method 6/15 6/21 6/28
Dylox 50WP 1 10" band 1 1 3.5
Untreated - - - b . 3  ■-5.3 -3.5
EI-52160 2% Bait 2 Broadcast 0 1.5 2
GC-6506 h EC 2 10" band -2.5 1 2
Dursban 2 EC 2 10" band -1 ■-1 -0.5
1/ Sprayed at 12 . k gal. per acre, 10" band over row, on June 12,
1966, 2 reps per treatment and h reps per check.
Baits appear to have a promising future for cutworm control. An apple 
pomace bait of EI-52l60 stopped plant reduction and gave results similar to Dylox 
wettable powder.
Laboratory and field evaluation will continue. In addition to the 
emergency control, preventive planting-time tests will be evaluated. Since cut­
worms can be attracted to baits impregnated with insecticides, it is hoped that 
a new approach can be found here.
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BLACK CUTWORM CONTROL UNDER FIELD CONDITIONS 
James W. Apple
The Black cutworm, Agrotis ipsilon (Hufnagel) was a moderately severe 
pest on corn over much of the Midwest in 196U, hut during the past two seasons the 
average infestation has Been of low order. The latter situation is normal for this 
insect except in cornfields that are subject to flooding, in low terrain, or in 
fields having a grass cover prior to plowing in late spring.
\ ‘
Up to a few years ago, we had highly satisfactory cutworm insecticides 
in aldrin and heptachlor applied Broadcast ahead of corn planting, or these two 
insecticides applied as a 6- to 7-inch band over the row at planting in Wisconsin.
As postemergence sprays, endrin, dieldrin, and toxaphene were commonly recommended. 
Today, however, these chemicals are Beset with restrictions in certain state rec­
ommendations, and we are in need of new insecticides for cutworm control that will 
not pose a soil residue problem on dairy farms or on such crops as corn silage.
The limiting factor in attaining this goal has not Been a shortage of 
chemicals to evaluate, But inadequate cutworm populations during the spring of the 
year. To rectify this situation, we have turned to laboratory-reared Black cut­
worms, which can Be used in field plots at any time during the growing season.
At the University of Wisconsin, we have maintained a Black cutworm cul­
ture in the laboratory for 18 months. Instead of growing plants, we use an artifi­
cial diet for the larval cutworm that was developed for the corn earworm (Vander- 
Zant et al.— Journ. Econ. Ento. 55:1^0, 1962). In this manner, we are able to 
rear a cutworm in a small vial,whereas a potted plant or two might Be required if 
growing corn were used. Young cutworms were allowed to feed for nine days at 77° F. 
on this laboratory diet and then, when in the fourth of their six instars (growth 
stages), they were transferred to field plots. Usually one worm was used for each 
plant. It was necessary to have U00 to 500 worms of the same age for each experi­
ment .
Field plots were single rows -^0 feet long. Corn was not planted in the 
entire plot But only at two sites, and five kernels were planted at each site.
The five kernels were planted within a 20-inch distance so that a Barrier could 
Be placed around the emerging seedlings. Immediately after seeding, granular in­
secticide treatments were applied to certain plots with a V-Belt seeder to spread 
the granules in a 7-inch Band on the surface of the row. A packing wheel was then 
passed over each plot to simulate a typical corn-planting operation.
Plots receiving a spray were treated about a week later when the seed­
lings were 1 to 2 inches high. A 7-inch Band of spray was also used down the full 
plot length even though a normal postemergence cutworm spray is applied as a 12- 
inch Band. The dosage on the soil surface was equivalent to that in a 12-inch 
Band Because 7/12 of the listed dosages were actually used. Four-inch-wide alumi­
num Barriers were then placed around each set of five plants in all plots. Worms 
were placed within the Barriers immediately thereafter at the rate of one worm per 
visible plant. The cutworms were dropped into a handful of oat straws within the 
Barriers to provide a hiding place and protect the site from Bird attack. Early 
trials had shown that loss of larvae to Birds could seriously disrupt the outcome 
of such field experiments.
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Table 1. Relative Value of Insecticides Applied as a Band 
Over the Row to Protect Corn From Black Cutworms
Row treatment/acr^
Percentage gain in 
plant productivity 
over untreated
Percent
plant
stand
Granules at planting
1 lb. aldrin + 1 lb. parathion (Aldrex) 2/95.9a- 7 91.9a
2 lb. diazinon 7*+.0a 90.6a
2 lb. chlordane 57.T 69.1a
Sprays applied postemergence
2.3 lb. diazinon 93.*+a 86. *+a
O.9I+ lb. " 36.7 +9.7
1.88 lb. carbaryl (Sevin) 100.0a 91.3a
1 .0*+ lb. ” ” 77.0a 63.5
Plant growth in absence of worms 100$
Plant stand in untreated plots — 29.7$
1/ Dosages per acre based on HO-inch rows.
2/ Means within a column with same letter are nonsignificant at 5% level of prob­
ability.
The field plots were left undisturbed for two weeks, and then all plants 
in each subunit or barrier were recorded and weighed. Plant weights were related 
to the original plant stand (maximum of 10) in each plot to provide composite in­
formation on the degree of plant survival and vigor of such plants. To provide 
an index of normal growth, each trial included plots in which there were no worms. 
Also, no insecticide was used on some plots with worms to ascertain the maximum 
degree of attack for each experiment.
Seven semicontrolled experiments were conducted during August and Sep­
tember 1966. Table 1 shows in detail the results from one trial. Information 
from this one experiment indicated a high degree of plant protection from Aldrex 
(l lb. aldrin plus 1 lb. parathion per acre), the insecticide used throughout as 
the Mstandard” granular treatment. Diazinon granules providing 2 pounds of actual 
toxicant per acre were essentially as good as Aldrex, but 2 pounds of chlordane 
was not. Diazinon spray providing 2.3 pounds of actual insecticide per acre also 
protected the young plants quite well from cutworm attack, but 0.9*+ pound per acre 
was not satisfactory. Carbaryl (Sevin) at 1.88 pounds per acre was very effective; 
but when the dosage was reduced to 1 .0*+ pounds per acre, plant productivity was 
good but the stand was not.
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From all seven experiments, the following conclusions were drawn: 
Granular planting-time
Treatments competitive with the standard, Aldrex
Diazinon 1.5 lb. /acr«it 2 11 it tt
Niagara 102^2 1 it it 1?
Am. Cyanamid -^7^ 70 1 11 11 i
Mobam 1 11 it !
Postemergence sprays comparable with the standard Aldrex 
granular treatment
DiazinonIT
Carbaryl (Sevin)
Toxaphene
Treatments less effective than standard
1.5
2
2
2
lb./acreM IT I
It IT ft
II M 11
Granules
Diazinon
Carbaryl
Shell Dev. 8530
Mo cap
Baygon
Union Carbide 8^ 5^ - 
Bux Ten 
Chlordane
Sprays
Carbaryl 
Dylox 
Bux Ten
1 lb./acre
2  M II II
1, 2, and 2.5 lb./acre 
1 lb./acre
ii  ii  ii
1 and 2 lb./acre 
1.5 lb./acre
o  I I  M M
1 lb./acre
0.5, 1, and l.U lb./acre 
0.8 lb./acre (phytotoxic)
In conclusion, these experiments provided information that supports our 
1967 cutworm recommendation in Wisconsin for the use of 1.5 to 2 pounds of diazinon 
per acre in granular form ($*+ to $5 per acre) over the row at planting time and 
these same rates of diazinon ($7 to $10 per acre) and 2 pounds of carbaryl per acre 
($2 per acre) as postemergence sprays on corn being produced for silage, whereas 
2 pounds of toxaphene per acre ($1.20 per acre) should not be used.
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potential USE OF INSECTICIDES TO CONTROL CORN BORER
H. B. Petty
Entomologists of the Illinois Natural History Survey and the University 
of Illinois College of Agriculture annually conduct a fall corn borer survey to 
determine overwintering borer populations and areas that are expected to have 
general infestations of first-generation corn borer the following summer. This 
survey does not, however, provide enough information to estimate potential in­
secticide needs. We survey UO to 50 counties, taking 10 randomly selected fields 
per county as outlined by the United States Department of Agriculture Plant Pest 
Control Branch.
In 1955» Steve Moore, C. E. White, and I began to survey first-generation 
corn borer populations in late July, using the same method as for the fall survey. 
This additional check was made to give a ratio between wintering corn borer num­
bers and first-generation numbers the following year and also an average of fields 
expected to warrant insecticide applications.
Predicting corn borer populations is a dubious task. High wintering 
populations can produce low first-generation populations the following summer if:
1. The nights are cold (under 55°) from June 20 to July 5 and there 
are frequent severe winds or heavy rains during peak moth emergence. Such weather 
kills moths before they deposit eggs.
2. The spring is warm and wet, delaying corn planting until mid-May. 
Moths then emerge early and the corn is so immature that borer survival is very 
low.
3. An extremely hot, dry spring and high disease and parasitism of the 
wintering borers causes high mortality and little moth emergence.
Comparatively low wintering populations can produce a comparatively 
high population the following year if:
1. The nights are warm and the weather is calm from June 20 to July 5S 
and early-planted fields are available for oviposition.
2. A cool,dry spring enables farmers to plant early. The moths develop 
and emerge late, and the corn is then sufficiently mature to insure high borer sur­
vival.
3. The spring is moderate, and there is a low incidence of disease and 
parasitism.
h. There is no drought during egg-laying. Dry, hot, windy weather 
rolls the eggs off the plants, and they drop to the ground.
Table 1 summarizes results from 12 years of winter and summer surveys.
We divided the areas into northern (north of Route 6) and central (south of Route 6 
and north of Route 36) and grouped the counties numerically by fall or wintering
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Table 1. Relationship of Fall Corn Borer Populations and First-Generation
Populations the Following Year, Twelve-Year Study, 195^-1966
Borer population per 100 stalks 
Range of Average first 
fall population generation
Percent of fields with 
0-100 and 100+ first- 
generation borers 
per 100 plants 
0-100 100+
Northern Illinois (north of Rt. 6)
0 - 25 h.k 100 0
25 - 50 9-b 100 0
50 - 75 8.8 100 0
75 - 100 8.1 98.1* 1.6
100 - 150 8.1 98.5 1.5
150 - 200 8.5 98.9 1 .1
200 - 300 15*1 96.8 3.2
300 - Uoo 53*^ 83.3 16.7
Uoo - 500 53.5 85.0 15.0
5 0 0 + 176.1* 37-5 62.5
Central Illinois (south of Rt. 6, north of Rt. 36)
0 - 25 0.6 100 0
25 - 50 1*3 100 0
50 - 75 7*1 100 0
75 - 100 6.3 99.2 0.8
100 - 150 7.2 100 0
150 - 200 8.5 98.8 1.2
200 - 300 11.7 95.0 5.0
300 - 0^0 l8.U 95.0 5-0
1*00+ 59.1 90.0 10.0
populations, such as 0-25, 25-50, etc. We then averaged the first-generation 
population the following year for each grouping. We also tabulated the numbers 
of fields having first-generation populations of 0-100 and 100+ per 100 plants. 
We used 100 or more borers per 100 stalks as the population warranting treatment.
Note that in northern Illinois wintering populations of 0-25, 25-50, 
and 50-75 did not produce any fields worthy of treatment; populations of 75-100, 
100-150, and 150-200 produced first-generation populations warranting use of in­
secticides in 1 .1  to 1 .6# of the fields; populations of 200-300 produced first- 
generation numbers worth treating in 3*2!# of the fields. Wintering populations 
of 300-500 produced treatable first-generation populations in 15*0# to 16.7# of 
the fields, and wintering populations of 500 and over produced first-generation 
populations worth treating in 62.5% of the cases.
Central Illinois figures show a lower percent of fields needing treat­
ment for control of first-generation borers than in northern Illinois. Corn 
matures at about the same time in central and northern Illinois, but later moth 
emergence and egg-laying in northern Illinois cause higher first-generation borer 
survival.
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Table 2 gives borer populations in three different years at five-year 
intervals and three different wintering populations. With high wintering popula­
tions, we tend to be low in our estimates of acres that potentially warrant 
treatment; with low wintering populations, we overestimate the potential. This 
variation may reflect weather or natural enemy effects.
Table 2. Evaluation,by Area, of Estimated vs. Actual Acres Warranting Insecticide 
Application to Control Corn Borer in June-July 1956, 196l, and 1965 
Based on Fall Surveys of 1955 9 I960, and 1965 (Using Table 1 as a Guide)
Percent of fields warranting
_________ insecticide application____________
Central West South-
Northern Illinois western Illinois
Illinois (S. of Rt. 6, (S. of Rt. 36,
(N. of Rt. 6) N. of Rt. 36) N. of St. Louis)
19 5 61/ Estimated 39.2 8.2 ....
Actual U7 .I 12.0 —
1961I/ Estimated 1.0 1.1 1.7
Actual 0 0 0
19661/ Estimated 0 0.1 0.2
Actual 0 0 0
1/ Fall
i960
corn borer populations, state 
- 101 borers per 100 plants;
average:
1965 - 57
1955
borers
- 282 borers per 
per 100 plants.
100 plants
For 1967s use the borer population map from the "insect Situation" talk. 
Use results in Table 1 and the 1965 acreage statistics. In the affected area 
(Map l), we find that there are ^,239*000 acres of corn and that an average of 
111,890 acres will warrant use of insecticides. This figure is only an average—  
the weather, the farmer, and natural enemies could change it.
Map 1. Potential Acreage and Predicted Area Where First-Generation Borer 
Infestations Will Warrant Insecticide Applications in 1967
*0 JO 40 SO0
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fungicides FOR LAWNGRASSES AND ORNAMENTALS 
Malcolm C. Shurtleff
Fungicides are chemicals that kill or inhibit fungi (often used in a 
broad sense to include bacteria). Fungicides are widely used in agriculture to 
protect plant seeds, foliage, fruits, and roots against disease-producing fungi. 
Most fungicides are protective in nature and must be applied to plants before 
infection occurs. This means frequent applications at 7- to lU-day intervals, 
depending on weather conditions. During rainy weather, sprays and dusts will 
need to be applied at shorter intervals.
In the last 15 years a great many new fungicides have been introduced 
into American agriculture. These chemicals are rapidly replacing copper- 
containing fungicides (including Bordeaux mixture) and sulfur products, which 
have been omitted from this discussion. Table 1 summarizes the common names, 
active ingredients, trade names, major distributors, and principal uses of the 
more common and useful modern fungicides for lawngrasses and ornamentals. Other 
modern fungicides that are beginning to find a place include the following:
1 . Daconil 2787 is a new, safe, broad-spectrum fungicide containing 
tetrachloroisophthalonitrile. Controls leaf spots and blights, blossom blights, 
gray-mold or Botrytis blights, and certain powdery mildews on lawngrasses, flowers, 
and other ornamentals.
2. Dichloran (DCNA), sold as Botran, contains 2,6-dichloro-U-nitroani- 
line. Various dust and wettable powder formulations are available. Useful as a 
foliar and soil fungicide for crown and root (bulb) rots and gray-mold or Botrytis 
blights of certain flowers. Useful against soil-borne, sclerotia-forming fungi.
3. Metiram (sold as Polyram) is a new, general foliar and seed pro­
tectant fungicide containing zinc polyethylene thiuram disulfide complex. Sold 
as an 80 percent wettable powder. Useful for controlling rusts, leaf spots, and 
blights of ornamentals. Similar to maneb in range of effectiveness. May be use­
ful as a soil fungicide to control damping-off. Also available in a variety of 
dust formulations and in combination with PCNB.
Lanstan is a new soil fungicide containing l-chloro-2-nitropropane. 
Useful for ornamentals to control damping-off, crown and root rots, and certain 
wilts. Apply in planting furrow or incorporate into top several inches of soil. 
Also sold in combination with PCNB.
5- Difolatan (Folcid) is chemically related to captan and folpet. 
Available as an 80 percent wettable powder or 7*5 percent dust. Contains 
N-(l,l,2 ,2-tetrachloroethylsulfenyl)-cis-A-i|-cyclohexenei-l,2-dicarboximide. A 
broad-spectrum fungicide that controls anthracnose, leaf spots and blights, and 
gray mold on a number of ornamentals and lawngrasses. May be used as a seed or 
soil treatment to control seed decay and damping-off.
6. Dexon is a new seed and soil fungicide that contains p-(dimethyl- 
amino )benzenediazo sodium sulfonate. Available as a 35 or 70 percent wettable 
powder and as granules. Controls damping-off and root rots of many ornamentals
Table 1. Fungicides for Lawngrasses and Ornamentals
Common name Active ingredient Trade names and distributors Principal uses and remarks
Acti-dione Cycloheximide Acti-dione-PM ,-BR,-RZ,-Ferrated, 
Acti-dione-Captan, Actispray, 
Acti-dione-Thiram (Upjohn, 
Niagara)
Controls powdery mildews, rusts, and leaf dis­
eases of ornamentals and turfgrasses. Vari­
ous formulations sold for specific purposes.
An antibiotic.
Captan N-(trichloromethylthio) 
-U-cyclohexene-1 ,2- 
dicarboximide or_
N- (trichloromethylthio) 
tetrahydrophthalind.de
Captan 50-W, Captan 75 Seed 
Protectant, Captan-Dieldrin 
60-15 Seed Protectant, Captan 
Garden Spray, Captan 80-WP 
Spray-Dip (Stauffer), Ortho- 
cide 50 or 80 Wettable, Ortho- 
cide Fruit and Vegetable Wash, 
Orthocide 75 Seed Protectant, 
Orthocide Garden Fungicide 
(Chevron), Miller Captan Dust
Excellent, safe fungicide to control leaf 
spots, blights, fruit rots, etc., on trees, 
shrubs, flowers, and grasses. Seed protect­
ant for flowers and grasses. Does not con­
trol powdery mildews and rusts. Soil treat­
ment on plant beds to control crown rot and 
seedling blights. Widely used in multi­
purpose sprays and dusts. Both a protectant 
and an eradicant.
Dodine N-dodecylguanidine
acetate
Cyprex Dodine 65-W, Cyprex 
Dodine Dust (Cyanamid), Miller’s 
Cyprex Dusts, Cyprex k } Dust 
(Pennsalt), etc.
Controls certain foliage diseases of crab- 
apple, horsechestnut, cherries, and roses. 
Gives long-lasting protection; good eradicant.
Ferbam Ferric dimethyldithio- 
carbamate
Fermate Ferbam Fungicide (DuPont), 
Karbam Black (Sherwin-Williams), 
Carbamate (Niagara), Ortho Fer­
bam 76 (Chevron), Orchard Brand 
Ferbam (General), Coromate Fer­
bam Fungicide (Pittsburgh Plate 
Glass), Ferbam W-76 (Chipman), 
Stauffer Ferbam, etc.
General, safe fungicide to control many foli­
age diseases of flowers, trees, and shrubs. 
Controls rusts. Soil drench to control 
damping-off and seedling blights. Used in 
some multipurpose sprays. May leave objec­
tionable black spray deposit on flowers, 
woodwork, etc. Mostly protective. Being 
replaced now by other fungicides.
Table 1 (Cont.)
Common name Active ingredient Trade names and distributors Principal uses and remarks
Folpet
(Phaltan)
N-trichloromethyl-
thiophthalimide
Corona Folpet 50 Wettahle (Pitts­
burgh Plate Glass), Ortho Phaltan 
Rose and Garden Fungicide, Ortho 
Phaltan 50 Wettahle (Chevron), 
Niagara Phaltan 50 Wettahle, 
Stauffer Folpet 50-WP and 75-WP 
(Stauffer), etc.
A close relative of captan and used for many 
of the same purposes on flowers, trees, shrubs, 
and turf. Controls many powdery mildews. Ex­
cellent for roses. In multipurpose mixes.
Both a protectant and an eradicant.
Karathane
(Dinocap)
2-(1-methylheptyl)- h - 6-  
dinitrophenyl crotonate 
and isomers
Karathane-WD, Karathane Liquid 
Concentrate, Karathane Dust 
(Rohm & Haas)
Specific for powdery mildews of lawngrasses 
and ornamentals. Suppresses certain mites. 
In multipurpose mixes. Good eradicant, hut 
poor protectant.
Maneb Manganese ethylenebis 
(dithiocarbamate) also 
special formulation 
containing zinc
Manzate Maneh Fungicide, Man- 
zate D Maneh (DuPont), Dithane 
M-22, M-22 Special, and M-^5 
(Rohm & Haas), Kilgore’s Maneh 
80 Wettahle, Maneh k,5D (Agway), 
etc.
Excellent, general fungicide to control foli­
age and fruit diseases of trees, shruhs, 
flowers, and turf. Controls rusts hut not 
powdery mildews. Used in multipurpose sprays 
and dusts. Mostly protective.
PCNB Pentachloronitrobenzene Terraclor 75 WP (Olin Mathieson), 
PCNB (Monsanto), etc.
Long-lasting soil fungicide to control 
damping-off and root, stem, and crown rots 
of ornamentals. Often mixed with captan, 
folpet, Dexon, etc.
Phenyl
(organic)
mercuries
Salts of phenylmercury 
acetate (PMA), lactate 
(PML), chloride (PMC), 
nitrate (PMN), or phenyl­
mercury monoethanol am­
monium acetate
PMAS (Cleary), Puratized Agri­
cultural Spray (Niagara, Miller) 
Tag Fungicide (Chevron), Coromerc, 
Coromerc Liquid (Pittsburgh Plate 
Glass), Phix (Chemley), Panogen 
Turf Spray, Pano-Drench, Morso- 
dren (Morton), etc.
Useful in controlling lawn diseases (except 
rusts and powdery mildew) and certain leaf 
blights of trees and shruhs. Seed, hulh, and 
and corm treatment for flowers; seedling 
blights, etc. Mostly eradicative; poor pro­
tectant .
Table 1 (Cont.)
Common name_____Active ingredient_________Trade names and distributors Principal uses and remarks
Thiram
(t m t d)
Bis(dimethylthiocar- 
bamoyl) disulfide or 
Tetramethylthiuram 
disulfide
Tersan 75 > Tylate Thiram Fungi­
cides Delsan A-D, Arasan 50-Red 
and 75 (DuPont), Thiram 50 Dust 
(U.S. Rubber), Panoram 75 and 
D-31 (Morton), Thiram-65 and -75 
(Pennsalt), Penco Thiram, 
Spotrete (Cleary), etc.
Seed and bulb treatment for flowers and 
grasses. Controls certain lawn and orna­
mental diseases. Soil drench for crown rot 
and damping-off. Controls rusts but not 
powdery mildews. Only protective. In some 
mixes.
Zineb Zinc ethylenebis
(dithiocarbamate)
Dithane Z-78 (Rohm & Haas), Par- 
zate Zineb Fungicide, Parzate C 
(DuPont), Ortho Zineb 75 Wet- 
table, Ortho Dust (Chevron), 
Chipman Zineb, Niagara Zineb, 
Penco Zineb, Corona Zineb 
(Pittsburgh Plate Glass), Zineb 
Dust (Flag Sulphur)
Excellent, safe fungicide for controlling 
leaf spots, blights, and fruit rots of flowers, 
trees, shrubs, and lawns. Soil drench to con­
trol crown rot and damping-off. Controls rusts 
but not powdery mildews. Used in many multi­
purpose mixes. Only protective.
-t
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and lawngrasses caused by water molds (Pythium, Aphanomyces, Phytophthora). Also 
sold in combination with PCNB and Dyrene. Dexon may persist in soil for many 
months.
7. Broad-spectrum lawn fungicides control a number of lawn and fine 
turf diseases. The more widely available and useful products are Ortho Lawn and 
Turf Fungicide, Tersan OM, Thimer, Dyrene, and Kromad. All of these products 
contain a mixture of active ingredients. More specific lawn and turf fungicides 
often contain cadmium (e.g., Cadminate, Caddy, Cadtrete) or mercury chlorides 
(Calo-clor, Calocure, Woodridge Mixture ”21," Fungchex).
Where specific trade names or manufacturers are mentioned, it is to be 
understood that they are not listed to the exclusion of similar and competitive 
products or firms. They are simply representative of the most generally avail­
able products in the Midwest.
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INSECT SITUATION, 1967 
Steve Moore III and Clarence E. White 
Highlights
There were many and varied insect problems on field crops in 1966. The 
alfalfa weevil started the season off in April and continued until early June; 
black cutworms reached their peak in May and early June; true armyworms damaged 
wheat in late May and June; European corn borer, corn rootworms, and corn leaf 
aphids were in the spotlight in late June, July, and early August; the season 
ended with green cloverworms and two-spotted spider mites injuring soybeans in 
late July and August.
The use of insecticides on field crops continued the general upward 
trend in 1966. The greatest increase occurred in the corn soil insect control 
program, which now accounts for over 90 percent of the total insecticides used 
on field crops. It is estimated that 6,011,083 acres of Illinois field crops 
were treated in 1966, with a saving to farmers of $29,593,337 over and above 
treatment costs (Table l). A total of 5*^3,197 acres (13 percent increase over 
1965) of corn land was treated to protect against soil insects, while 567,886 
acres (31 percent decrease from 1965) were treated for all other insect pests 
of field crops. Of this total acreage, 5*8 percent was treated by commercial 
airplane applicators, 13.8 percent by commercial ground applicators, and 80.U 
percent by individual farmers (Table 2). The^acres treated for some of the major 
field crop insects by commercial and private interests are given in Table 3.
Three fairly new insects found in Illinois, the alfalfa weevil, western 
corn rootworm, and southwestern corn borer, continued to increase and spread. The 
cereal leaf beetle, which was first found in three counties in eastern Illinois 
in 1965, bas been eradicated for the present by an ultra-low-volume aerial spray 
treatment using concentrated malathion.
In order of decreasing interest, the 20 insects about which farm ad­
visers received the most questions were as follows:
1. Black cutworm 11. Alfalfa webworm
2. European corn borer 12. Subterranean termite
3. Corn leaf aphid 13. White grub
k. Corn rootworm Ik . Ants
5. True armyworm 15. Two-spotted spider mite
6. Alfalfa weevil 16. Sod webworm
7. Green cloverworm 17. House fly
8. Grasshopper 18. Roaches
9. Wireworm 19. Hessian fly
10. Bagworm 20. Fall armyworm
As in past years, county farm advisers answered a questionnaire per­
taining to the use of insecticides in their counties. Tables 1 to 5 summarize 
the results. Each of the 99 farm advisers received an average of h29 inquiries 
about insects and their control. An average of 313 inquiries per adviser per­
tained to agricultural insects, while an average of ll6 inquiries dealt with in­
sect pests of the home and garden.
Clover and Alfalfa Insects
An estimated ^2,523 acres were treated for the control of insect pests 
of clover and alfalfa. In recent years, insect problems on forages have not been 
generally serious, but this situation will change as the alfalfa weevil problem 
increases.
The alfalfa weevil continued its rapid spread northward and increased 
its range from k'J counties known to be infested in 1965 to 83 counties known to 
be infested in 1966. An additional six counties are undoubtedly infested, but 
no collections have been made in them. This leaves only 13 counties in which we 
have not found this insect (Map 6). We expect to find the alfalfa weevil in 
these counties in the spring of 1967*
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Table 1. Acres of Field Crops Treated With Insecticides and 
Estimated Profit From Treatment, Illinois, 1966
Crop and insect Acres treated Estimated profit*
Corn
Armyworms 16,138. $ 24,207
Chinch bug 2,443 14,658
Corn flea beetle 5?H 7 25,585
Corn leaf aphid 79,649 398,2^5
Cutworm 122,521 735,126
European corn borer 49,400 172,900
Grasshoppers 11,17 7 11,177
Soil insects 5, ^ 3,197 27,215,985 
28 ’597^B3TOTAL 5,729,6^2
Soybeans
Alfalfa webworm 7,750 27,125
Bean leaf beetle 2,891 11,564
Grasshoppers 6,U88 19,464
Green cloverworm 81,1*33 285,015
Mites *4132
102,694
6,198
TOTAL 349,366
Wheat
Chinch bug 1,695 5,085
True armyworm 111,916 447,664
TOTAL 113,611 1*52,71*9
Clover and alfalfa
Alfalfa webworm 12,017 72,102
Alfalfa weevil 10,372 20,744
Clover leaf weevil 3,101 4,652
Grasshoppers 11,909 17,864
Meadow spittlebug 220 330
Pea aphid 293 586
Potato leafhopper 4,548 9,096
Variegated cutworm 63 126
TOTAL *12,523 125,500
Fence rows, ditch banks, road sides, etc.
Chinch bug 130 390
Grasshoppers 22,483 67,449
TOTAL ' 22,613 67,839
1966 Total 6,011,083 $29,593,337
1965 Total 5,589,533 $27,659,463
* Over and above treatment costs.
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Table 2. Percent of Total Field Crops Treated by Commercial and 
Private Applicators in Illinois, 1956-66
Percent of total acreage treated
Airplane Ground application
Year application Commercial Individual
1956 2U.8 21+.8 50.if
1957 16.1+ 30.1 53.5, , 
77.5i/1958 3.0 19.5
1959 2.6 lif.5 82.9
i960 5.6 11.9 82.5
1961 7 .h 12.0 80.6
1962 9.9 12.3 77.8
1963 9.2 18.8 72.0
196^ 10.1 8.^ 81.5
1965 10.if 8if .3
1966 5.8 13.8 80.if
1/ First year in which soil insecticides were included in these calcu-
lations.
Table 3- Number of Acres Treated, by Method, for Certain Insects
in Illinois, 1966
Acres treated by
Airplane Ground application
Insect application Commercial Individual
Clover 8c alfalfa treatment i+5 if, 681 25,888
Corn soil treatment 103,523 791,521 ^,5^8,153
European corn borer 21,035 11, if 86 16,879
Grasshoppers l,88if 3,069 if 7,10lf
True armyworm 86,980 15,^17 25,657
TOTAL 213, if 67 826,17if if, 663,681
Table if. Percent of Acreage Treated With Soil Insecticides
Applied in Various Forms, 1957-66
Year In fertilizer As spray As granules
1957 71 23 6
1958 52 28 20
1959 kk 26 30
i960 29 23 if8
1961 35 21 if if
1962 26 22 52
1963 22 23 55
196b 20 15 65
1965 lb 15 71
1966 lb 12 7if
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Table 5* Number of Corn Acres Treated With Different Types 
of Soil Insecticides, 1963-66
Year
Chlorinated
hydrocarbons
Organic
phosphates Carbamate
1963 1+,0U9,318
196U U,009,303 81,822 —
1965 i+,5^,^32 189,352 —
1966 5,116,605 326,592 —
Alfalfa weevils destroyed 79 percent or more of the first cutting of 
alfalfa in the southern two tiers of counties in 1966. Most of the untreated 
fields never recovered. Fields treated early enough produced a good first cut­
ting of hay. When fields were treated after the first cutting, the crop was 
destroyed; but before the weevils had time to destroy the new growth of the sec­
ond cutting, the alfalfa recovered and produced good second and third cuttings.
In 1967 we can expect severe damage to alfalfa as far north as Route ^0 
in the east and up to Randolph county in the west. Approximately l8 counties 
bordering this area on the north and west can expect some moderate damage. The 
remainder of the state can expect light to non-economic infestations (Map 6).
The garden webworm was most injurious on new fall seedings. There are 
a few locally severe problems with this insect each year.
Meadow spittlebug populations continued to decline, and our annual fall 
adult survey (Map 2) indicates that populations will again be light to non-economic 
in the spring of 1967*
Potato leafhopper populations in alfalfa were not generally high, and 
control activities showed a marked decrease, only an estimated ^,5^8 acres being 
treated. Population trends can be predicted only a few weeks in advance for 
this insect.
Corn Insects
Corn soil insects accounted for the major use of insecticides in 1966. 
Approximately 55 percent of the total corn acreage was treated, with a saving to 
farmers of $27,215,985 over and above treatment costs. Increased use of soil in­
secticides in corn is expected in future years.
Soil residue problems, which affect succeeding crops like soybeans and 
hay and indirectly the dairy .cow, and rootworm resistance problems are both as­
sociated with use of the chlorinated hydrocarbon insecticides. To reduce these 
problems, the chlorinated hydrocarbon insecticides will gradually be replaced by 
insecticides like the organic phosphates, carbamates, or others. There has al­
ready been a noticeable increase in the use of organic phosphate insecticides 
within the past three years to control corn soil insects (Table 5)* 'In 1966 
chlorinated hydrocarbon insecticides (aldrin or heptachlor) were used on about 
9b percent of the acreage, while organic phosphate insecticides were used on the
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remain ing 6 percent. The use of granules as the preferred form of a corn soil 
insecticide continued to increase (7*+ percent of all applications), the use of 
sprays decreased, and the use of insecticide fertilizer mixtures remained about 
the same (Table i+). Farmers also preferred row treatment (71 percent of acreage) 
to broadcast treatment (29 percent of acreage) when using aldrin or heptachlor as 
corn soil insecticides.
Black cutworms were not so serious as in previous years, in spite of 
wet weather before and at planting time. Postemergence emergency treatments at 
best provided only fair control. Of the 122,521 acres treated, it was estimated 
that 85,^57 were saved and did not require replanting. An estimated 1^ +6,U93 acres 
of corn were replanted because of cutworm injury. Black cutworms migrate into 
Illinois as moths during the spring each year, and it is impossible to forecast 
the severity of problems in advance of the growing season. However, the question 
is not whether black cutworms will be damaging in 1967, but where and when they 
will attack. The trend toward earlier planting of corn will increase this prob­
lem. The more mature the corn (due to earlier planting) when cutworms strike, 
the less the chance of crop recovery and the more serious the loss in stand.
European corn borer populations increased markedly in 1966 in the west- 
central, western, and northwestern sections (Table 8). Favorable weather and a 
large acreage of late-maturing corn provided good conditions for survival of 
second-generation borers (Tables 6, 7)- In the area west of a line from Savanna 
to Pontiac to Petersburg to Chester, overwintering borer populations are light 
to heavy, and economic damage is expected in this area in 1967 (Map l). The fact 
that general incidence of borer parasites and diseases has been low for several 
years should enhance survival. The trend toward early planting of corn is also 
favorable to borer survival. For a detailed report on the estimated acreage re­
quiring treatment for corn borer in 1967s see report by H. B. Petty.
Chinch bugs were of minor importance in 1966. Populations were low, and 
only a small acreage required treatment. The light overwintering adult population 
and the generally thick stands of small grains were not conducive to a build-up of 
population. The annual fall adult chinch bug survey showed a further decrease from 
last year (one of the lowest on record) in number of overwintering bugs (Map 3).
Corn leaf aphid populations were at a record high during late July and 
early August 1966, especially in the central, western, and northern sections. In 
general, early- and midseason-planted corn was most seriously affected. It is 
estimated that 79s6^9 acres were treated. Problems with corn leaf aphids are 
difficult to predict more than a week or two in advance. For details on the ef­
fect of aphid damage and control results, see reports by Roscoe Randell and H. B. 
Petty.
Northern corn rootworm adults were again numerous in many cornfields 
throughout the northern half of the state. In some fields, heavy feeding of 
adults on silks reduced pollination. Severe larval damage was also observed in 
some fields. Resistance of northern corn rootworms to aldrin and heptachlor is 
becoming more general. With the increase in continuous corn acreage, problems 
caused by this insect will increase.
For more detailed information on rootworm resistance, the effect of 
adult rootworm feeding, and control tests, see reports by Don Kuhlman, Porter 
Martin, and Ralph Sechriest.
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Table 6. First- and Second-Generation Corn Borer Populations
Oct.
1961
July
1962
Oct. 
1962
July
1963
Oct.
1963
July
196^
Oct.
196b
July
1965
Oct.
1965
July
1966
Oct.
1966
Northwest
*Ogle k9 17 95 21 121 11 96 0 18 3 58
*Whiteside 131 2 29 12 178 6 306 1 69 5 167
Bureau 107 6 135 2b 370 5 179 3 7^ 9 129
*Mercer 111 37 1+28 b7 287 28 275 9 1*9 30 109
Average 100 16 172 26 239 12 2 & 3 53 12 IIS'
Northeast
*Boone ^7 6 70 1 88 9 3^ 3 11 6 66
*DeKalb 136 8 81 7 160 0 132 0 31 1 21
LaSalle i b l 5 66 7 258 7 190 0 U6 2 88
Average Io5 72 5 1S9 5 119 1 29 3
East
*Kankakee 133 3 152 5 52 b 79 1 28 0 56
*Iroquois 109 6 198 6 85 2 191 2 61 0 b2
Livingston 59 6 81 2 83 10 163 1 32 0 8b
^Champaign 5 0 10 0 lb 1 9 0 10 0 8
Average T 110 3 59 T 109 1 33 0
Central
*McLean 79 5 88 3 65 3 ^3 0 b5 6 103
Logan 18 1 23 1 b7 1 17 0 10 3 28
Average V 9 3 2 i s 2 30 0 2B 5 T S
West
*Knox 53 21 190 20 193 8 56 3 b5 b 232
^McDonough bQ 3 192 29 ibb b 123 11 98 2 153
Average 51 12 191 25 169 T 90 7 72 3 193
West-Southwest
Christian 21 1 2b 0 15 1 15 0 23 1 15
Sangamon 13 2 20 0 10 2 12 0 8 0 15
Macoupin 72 b l b 9 1 2b 1 120 2 73 9 8b
Greene 30 2 85 0 18 1 78 b 81 11 167
Average 1 5 2 70 0.3 '17 1 57 2 US 5 70
Overall average 72 7 111 10 116 5 111 2 ^3 5 86
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Table 7* Average First- and Second-Generation 
Corn Borer Populations (11-County Comparison).!/
Year First generation Second generation
1956 9k 203
1957 6 63
1958 16 103
1959 5 109
I960 9 117
1961 3 82
1962 10 139
1963 Ik 126
196^ 4 7 122
1965 3 k2
1966 5 92
1/ Starred counties, Table 6.
Western corn rootworms were found in four additional counties (Henry, 
Whiteside, Lee, and Woodford) in 1966, increasing to 10 the number of counties in 
which the beetle is now present (Map 7)* The increased spread and abundance of 
this insect was less than expected this year. Several other states where the 
beetle has been present for some time also reported below-normal populations.
It is suspected that there may be an occasional beetle in almost every county 
shaded in Map 7* The primary increase in population in 1966 occurred in Mercer, 
southern Rock Island, and northern Henderson and Warren counties. Here western 
corn rootworm adults were common in many fields, and it is in this area that light 
to moderate damage could occur in 1967.
The southwestern corn borer increased in population, damage, and range 
in Illinois in 1966. In 1965, seven counties in southern Illinois were infested, 
and an average of 1.73 percent of the plants were girdled. In these same seven 
counties 3.66 percent of the plants were girdled or cut off in 1966, an increase 
of 112 percent. Both Alexander and Pulaski counties had fields in which more than 
20 percent of the plants were girdled this year; Alexander county averaged 10 per­
cent and Pulaski 7*6 percent. Alexander, Pulaski, Massac, Johnson, and Pope coun­
ties had the southwestern corn borer in 100 percent of the fields examined in a 
random survey.
In 1967 we expect moderate to severe damage to late corn throughout 
Massac, Pulaski, and Alexander counties and in southern Union, Johnson, and Pope 
counties. The remainder of the infested area will have light to moderate damage 
in late corn. There is a good possibility that this pest will migrate into south­
ern Randolph, Perry, Franklin, Hamilton, and Gallatin counties in 1967 (Map 8).
Soybean Insects
Insect activity and resulting controls increased greatly on soybeans in 
1966 over that of previous years. An estimated 102,69^- acres were treated. Insect 
problems in soybeans have been increasing over the years as more insects adapt to 
the crop and as greater acreages of soybeans are grown. Insect damage to soybeans 
is expected to increase in future years.
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Table 8. Corn Borer Fall Population Surveys in 36 Counties, 1956-66 
(County Averages Expressed in Borers eer 100 Stalks of Corn)
1956 1957 1958 1959 i960 1961 1962 1953 196I+ 1965 1966
Northwest
Jo Daviess 101 90 9h lll+ 68 1+6 98 70 ll+6 17 69
Winnebago 201 1+3 57 83 131 51 lll+ 2ll+ 93 28 51+
Ogle ikQ 50 12l+ 211 125 1+9 95 121 96 18 58
Whiteside 292 65 165 181+ 76 131 29 178 306 69 167
Bureau 90 77 158 208 36 97 135 370 179 7l+ 129
Mercer 1*08 171 16 k 100 132 111 1+28 287 275 U9 109
Average 2(58 "5f 127 150 95 “ 81 150 207 1S3 V 3 ~9$
Northeast
Boone 106 59 36 61+ 75 1+7 70 88 3l+ 11 66
Lake 127 57 57 39 2b 12 13 15 59 10 33
DeKalb 186 1+0 99 200 57 126 81 160 132 31 21
DuPage 10*+ ill 55 59 65 31+ 53 58 1+5 11 33
Will 97 39 36 75 92 76 101 119 78 16 38
LaSalle 225 115 101 120 55 127 66 258 163 1+6 88
Average S a 70 T b 93 “ 61 70 “ 68 H 6 90 21 TT
Past
Kankakee 86 63 1+8 107 59 133 152 52 79 28 56
Iroquois 88 1+1+ 1+7 61 122 109 198 85 191 61 1+2
Livingston 127 21 93 85 129 59 81 83 163 32 81+
, Vermilion 135 30 3l+ 11 1+1 lb 1+2 11+ 11 17 16
Champaign 283 25 2b 3 13 5 10 Ik 9 10 8.
Average m 37 “1+9 53 73 T b 97 50 91 30 TT
Central
Peoria 198 Ilk 81 53 160 121 237 110 106 66 708
Woodford 169 97 168 121 205 122 131 210 15U 81 ^93
McLean 161 18 13J+ 118 2l+7 1+9 88 65 1+3 1+5 103
Logan 211 3*+ 98 12 51+ 18 23 1+7 30 10 28
Macon hok 31 31 28 29 12 23 li+ 17 6 5
Average 22E 59 102 ~EE 139 “6S 100 “55 70 ~T2 267
tfest
Henderson 305 189 ll+6 87 136 117 171+ 150 223 106 285
Knox 353 102 203 108 135 53 190 191+ 56 1+5 232
Hancock 9!+ 2kk 192 61+ 278 35 ll+2 206 102 89 171
McDonough 183 78 ll+9 65 193 1+8 192 11+1+ 123 98 153
Adams 58 159 138 175 207 62 129 118 179 73 502
Brown-Cass 110 87 98 109 91 1+1 67 88 117 81+ 11+8
Average 181 153 w 101 173 59 189 150 133 V 3 2I9
e s t-Southwe st
Sangamon 208 83 35 ik 90 13 20 10 12 8 15
Christian 227 55 73 36 lll+ 21 21+ 15 15 23 15
Madison 50 1+5 29 33 111 77 150 56 30 126 90
Average 152 61 T 6 -25 105 37 885 27 19 52 ~bo
Southwest
St. Clair 71+ 9 9 38 13 89 108 1+6 98 96
Average “W 1+5 9 9 “55 13 “89 168 “ 98 96
5ast-Southeast
Moultrie 122 27 53 9 29 6 30 23 b 13 22
Clark 16 10 16 27 20 12 20 21 16 151 7l+
Jasper 52 3 18 16 1+9 53 102 25 21+ 1+0 1+1+
Lawrence 2 10 31 29 1+1 8 1+1+ 22 28 62 1+8
Average 13 20 20 35 20 “1+9 23 “IF “67 T ?
AVERAGE, ABOVE 36 COUNTIES l6l 70 86 79 98 59 101 106 95 1+9 120
AVERAGE, ALL COUNTIES
SURVEYED 1^3 66 73 7b 101 56 99 98 100 57 112
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The green cloverworm reached damaging numbers in some fields in mid- to 
late August and was responsible for over 80 percent of the total soybean acreage 
treated. Late-maturing fields were most seriously affected.
The two-spotted spider mite caused injury in some fields in the central, 
western,and west-southwestern sections. This mite builds up during periods of 
drought as occurred this season. Many of the affected fields had only small 
localized spots in which the mites were heavy, while in some fields mite injury 
was more general. Infestations of this mite are periodic, with build-ups in 
years having prolonged dry spells.
Small Grains
True armyworms were found in many wheat fields in late May and June, 
and an estimated 111,916 acres were treated for control. The cool, wet spring 
and accompanying thick stands of grain provided favorable conditions for armyworm 
survival. This insect is a southern migrant and presents some problems every 
year in the (often fertilized) thick, rank stands of small grains, particularly 
wheat, rye, and barley. It also causes problems in occasional cornfields, espe­
cially those with grass in the row in northern Illinois.
Hessian fly populations in wheat increased markedly this year (Table 9). 
Average numbers of puparia per 100 tillers are given for counties surveyed in 
August (Map 5)» A check on the fall generation in several highly infested areas 
showed poor survival. Therefore, the spring population, which causes the broken 
and bent stems by harvest time, will probably not be so serious as expected. Most 
farmers planting wheat before the fly-free date use a variety that is resistant to 
Hessian fly attack, and this practice has helped to reduce fly populations in re­
cent years. This year the resistant variety Monon was heavily infested with Hes­
sian fly in some areas. Either the fly developed a new race capable of surviving 
on the Monon variety or planting of impure seed accounted for the fly damage.
The cereal leaf beetle was first found in Illinois in 1965• Only a few 
specimens were found in Will, Kankakee, and Vermilion counties. Each location 
was treated to eradicate the beetles. This work was done by federal and state 
regulatory personnel under the supervision of R. W. Bills, Supervisor, Plant Pest 
Control, Agricultural Research Service, United States Department of Agriculture, 
Urbana.
In the spring of 1966, the pest control staff treated a band about 15 
miles wide and 78 miles long on the Illinois-Indiana border. This band extended 
about one mile into Illinois from a point near Crete in Will county to approxi­
mately Route 119 in Vermilion county. At the same time, they re-treated all 
areas in Illinois where beetles had been found in 1965 •
Before treating this band, they were able to pick up one or two beetles 
at nearly every stop they made in Newton, Benton, and Warren counties, Indiana. 
Surveys in June following the treatment did not reveal any beetles in the treated 
areas in these counties. However, one adult beetle was picked up in Will county 
and four adults in Vermilion county, Illinois. These areas were treated in July, 
and the beetles have been eradicated for the present. There will be no crop dam­
age in Illinois due to this beetle in 1967 (Map 9)*
Table 9* Hessian Fly Populations, by Sections, July 1956-66
Section
Flaxseeds per 100 tillers
1956 1957 1958 1959 I960 1961 1962 196F 1961+ 1965 19 66
West 3.1 2.2 1.6 8.0 1+.1+ 1.5 10.8 7.5 2.2 2.0 7.2
Central 1 .1+ 2.0 0.8 20.8 b . l 2.0 3.3 1+.0 1.6 0.0 2 .1
East — — 1 .6 0.8 6.9 1.5 5.2 3.0 0.0 2.0 0.0
West-southwest 13.1 M 3.1+ 16.1+ 18.0 21.2 21+.1 10.5 1.9 1.1 15.9
East-southeast 33.1 7.6 6.2 10.0 10.0 3.8 12.1+ 2.5 1+. 2 0.1+ 25.6
Southwest 12.8 6.7 2.9 5.!+ 10.7 7-7 11.9 1.2 10.1 3.7 8.8
Southeast 22.3 9-7 0.2 6.2 15-7 3.6 10.9 3.0 1.0 0.8 22.6
State average 15.5 6.3 2.9 9.2 11.1+ 8.0 11.2 00 3.1+ 1.5 11+.1+
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Map X. European Corn Borer Prospects, 1967
Light to 
Heavy
Average number of borers per 100 stalks of corn
Map 2 Meadow Spittlebug Prospects, 1967
Non-economic
Average number of adults per sweep
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Map 3* Chinch Bug Prospects, 1967
Non-economic
Average number of hibernating adults per square foot of grass
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Map 4. Grasshopper Prospects, 19&7
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Map 5- Hessian Fly Populations, Simmer 1966
Average number puparia per 100 tillers
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Map 6. Alfalfa Weevil Migrations I96U-1966-Prospects, 1967
Map 7. Western Corn Rootworm Prospects, 1967
o /o to 90 MO
93-
Map 8. Southwestern Corn Borer Prospects, 1967
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MAP 9.
CEREAL LEAF BEETLE SITUATION
FALL, 1966
TREATED 
I BEETLE
1966
FOUND 1966
-95-
biology OF THE ALFALFA WEEVIL IN ILLINOIS 
Edward J. Armbrust
Alfalfa is the nation's most valuable hay crop. Farmers grow more of 
it today than of any other legume. Over the years, alfalfa has not been without 
its problems. Bacterial wilt and the spotted alfalfa aphid are two examples.
Part of the proof of its worth is its capacity to weather these storms.
Now another enemy is at work— the alfalfa weevil! It has proved to be 
the most destructive pest of alfalfa throughout most of the b2 states where it 
now occurs. This point was well demonstrated this year in southern Illinois.
The days of carefree alfalfa growing are over in southern Illinois; in 
the near future the same will be true in areas farther north. If alfalfa is to 
be grown in weevil-infested areas, control of the weevil is essential. Effective 
control is not easy to accomplish, but it can be done. Effective control requires 
a knowledge of the life history of the weevil.
During the fall and on warm days throughout the winter, the females lay 
clusters of oval-shaped eggs in the alfalfa stem. In early spring (late March or 
early April), the adults become active again and continue to lay eggs. In warm 
weather the eggs hatch in one or two weeks; in cool weather egg hatch is delayed, 
and the eggs accumulate in the fields until temperatures are favorable for hatch­
ing. This accumulation of eggs accounts for the sudden increase in larval numbers 
and the almost complete destruction of the first-crop alfalfa in a matter of days.
The newly hatched larvae are about 1/20 inch long and are yellow except 
for a shining black head. They are found in the tips of the alfalfa plant, where 
they begin their feeding. They feed for three or four weeks. When fully grown, 
they are about 3/8 inch long and are green with a white stripe down the middle of 
the back.
Larval feeding causes extremely heavy damage to the first crop. As soon 
as the larvae have eaten the growing tips, they begin to feed on the lower foliage, 
skeletonizing the leaves. Damaged leaves dry rapidly, and the field takes on a 
frosted appearance. In time nothing is left but the dry stems.
When the larvae have finished feeding, they spin delicate net-like 
cocoons on the plants, within the curl of fallen dead leaves, or in other litter 
on the ground. The pupal stage lasts for one to two weeks, after which time the 
new adults emerge (late May to mid-June).
The adults are snout beetles about 3/l6 inch long. They are brown with 
a broad dark stripe extending down their backs from the front of their heads to 
more than half the length of their bodies. As the adults age, they become almost 
uniform in color.
Most of the new adults migrate from the alfalfa soon after emergence and 
remain in a resting stage during the summer in protected wooded areas surrounding 
the fields. They return to the alfalfa during the fall, mate, and begin to lay 
eggs.
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The first large number of larvae found during the early spring no doubt 
come from the fall-laid eggs. Fall egg-laying is not so extensive in many north­
eastern states as in the southern states. Thus the larvae hatch over a shorter 
period in the northeast than in the south. This prolonged hatching period makes 
control more difficult in the southern states, as most insecticides will not last 
long enough.
Climatic conditions vary greatly within Illinois, and the biology of 
the weevil within the state will vary just as much. Because of these differences, 
control practices in southern Illinois will no doubt be different from those in 
the northern part of the state.
CONTROL OF THE ALFALFA WEEVIL IN KENTUCKY!/
B. C. Pass
Control of the alfalfa weevil is difficult. However, control is essen­
tial if alfalfa is to be grown and maintained in weevil-infested areas. For ex­
ample, last year in Kentucky we had a loss of approximately 53,000 acres directly 
attributable to the weevil. This loss places our present alfalfa acreage at 
325,000, and I expect a further decline this year. Dollar loss from yield reduc­
tion was estimated at $^,775*000. This figure was computed on the basis of $25 
per ton of hay and does not include any estimation of quality loss. If we added 
$1,300,000 for cost of the insecticide used on first growth, the total loss would 
exceed $6,000,000. This loss, in a state where alfalfa acreage is not large, 
emphasizes the importance of alfalfa weevil control.
Now let's discuss some of the things we have done, as well as some things 
we plan to do, in our alfalfa weevil control program. Table 1 shows the insecti­
cides and the percentage of each used during the 1966 season. The more residual 
materials, i.e., guthion and parathion, were at the bottom of the list when ranked 
according to amounts used. We feel that this use must be changed if we are to 
continue to produce alfalfa profitably.
Table 1. Approximate Percentage of Various Insecticides 
Used for Alfalfa Weevil Control in Kentucky 
During the 1966 Season
Insecticide Percent
Malathion 33
Methoxychlor 30
Alfatox 23
Guthion 7
Parathion 7
1/ The investigation reported in this paper (No. 66-7-116) is in connection with 
a project of the Kentucky Agricultural Experiment Station and is published with 
approval of the Director.
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What about materials for use in 1967? Virtually the same materials 
will be recommended as were recommended in 1966. Table 2 lists the recommended 
materials, rates, restrictions, and approximate number of days the materials were 
effective. These materials are listed alphabetically rather than in any order of 
preference.
Table 2. Suggested Insecticide Guide for Alfalfa Weevil Control, 19^7
Insecticide
Rate, pounds 
actual per 
acre
Minimum days 
to harvest 
or feeding
Approximate 
no. of days 
effective
Az inphosmethyl 0.5 16 10- l k
(Guthion)
Diazinon + Methoxychlor l . k 7 10- lh
(Alfatox)
Malathion 1.0 0 3-7
Methoxychlor 1.0 7 5-8
Methyl Parathion 0.5 15 8-12
Each of the materials listed in Table 2 has proved effective against 
the alfalfa weevil at the rate listed. However, this does not mean that control 
of this pest is simply a matter of selecting one of these materials and spraying 
the crop. Considering these materials individually, we can point out some of the 
advantages and disadvantages of each.
Azinphosmethy1 (Guthion). Guthion has performed very well in tests dur­
ing the past three years. We are recommending this material at the rate of 0.5 
pound actual toxicant per acre. It may be applied only one time per cutting and 
not within 16 days of harvest or feeding. Guthion has been perhaps the most ef­
fective residual material that we have used, giving effective control from 10 to 
ik days, depending on the reinfestation pressure. Because of the restriction of 
one application per cutting, guthion must be coupled with another insecticide in 
planning a spray program. When guthion is mixed with cold water,difficulty has 
been encountered because the emulsifier precipitates out and causes plugging of 
nozzles. This problem has been alleviated by using 50-mesh screens and strainers 
at the by-pass and nozzles of the sprayer or by mixing warm water with the mate­
rial.
Diazinon + Methoxychlor (Alfatox). A mixture of diazinon plus methoxy- 
chlor at a rate of 1 .^  pounds actual toxicant per acre has been very effective.
The mixture will outperform methoxychlor or diazinon alone. It may not be ap­
plied within seven days of harvest or feeding, which is the same waiting period 
as for methoxychlor alone. In our tests Alfatox has been effective for about 10 
to lh days, which is comparable to the effective period for guthion. The problem 
involved with this material is mainly that it costs more than the other recom­
mended insecticides. At least two applications of Alfatox will be required to 
give full-season control.
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Malathion. This material gives good initial control at the rate of 
one pound actual toxicant per acre. It may he applied on the day of harvest, hut 
it is effective for only three to seven days. In addition, it performs poorly 
when the temperatures are helow 60° F. If malathion is used, it will take a 
minimum of three and perhaps four applications to give adequate protection to the 
first crop.
Methoxychlor. In general, performance of methoxychlor has heen good 
at the rate of 1 pound actual toxicant per acre, although there are some reports 
of erratic results each year. It is prohahly the hest cool-temperature material. 
Methoxychlor has a minimum effective control period of seven days from last ap­
plication until harvest or feeding, with a residual of five to eight days. Two 
or three applications are necessary to protect the first crop.
Parathion. There are two parathions, methyl and ethyl. We recommend 
only methyl parathion. In respect to cost and control, it is probably the best 
of any material to use. Methyl parathion should be applied at 0.5 pound actual 
toxicant per acre, and at that rate its minimum effective control is 15 days from 
last application until harvest or feeding. Methyl parathion has given 8 to 12 
days of control of the weevil, indicating that two^or three applications will be 
necessary. The biggest limitation in the use of parathion is its toxicity. It 
should be used only by trained operators. •
What about alternative control measures? During 1967 we plan to recom­
mend the practice of winter flaming with an LP-gas flame cultivator as an aid in 
controlling alfalfa weevil. We have completed three years' research with flaming 
and feel that this method is useful, especially where an early-season application 
of insecticide is hampered by cold, rainy weather. In addition to flaming, one 
application of insecticide, either on first cutting or on stubble, will be neces­
sary to give adequate crop protection. To emphasize the effectiveness of flaming, 
results of one of our tests during 1966 are presented in Table 3*
Table 3. Effectiveness of Winter Flaming to Control Alfalfa Weevil. 
Flamed March 2, 1966, With AFCO Burners at a Pressure of 50 psi,
Sampled April 27, 1966
Tractor speed, mph Wo. larvae per sweep Damage rating^/
1.5 32. k 3.5
2.5 22. k 3.0
3.0 28.6 3.25
3.5 21.2 3.5
b.O 22.8 3.0
Check ibO .k 7.8
1 / Average of rating by four independent observers based on scale of 1-9» where 
1 = no damage and 9 = complete skeletonization and 2-8 are intermediate.
The data presented in Table 3 are from a test area that was flamed on 
March 2, 1966, and sampled on April 27- The sampling was done approximately two 
weeks before the normal first harvest. All of the treatments were effective at 
this date. However, an application of insecticide was required at this time to 
give adequate protection until time of first harvest. Although the shorter
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exposure time, i.e., the higher tractor speed, gave as effective weevil control 
as did the slower speeds, weed control was not comparable. To obtain effective 
weed control, flaming must be done at a tractor speed of 1 .5 or 2 miles per hour. 
We feel that in areas where weeds are a problem, especially chickweed, flaming at 
slow speeds of 1 .5 or 2 miles per hour will give effective control of weeds plus 
early spring control of the alfalfa weevil. Equipment used in our flaming tests 
was two rows of four 20-inch AFCO burners mounted in tandem approximately four 
feet apart. The cost of gas used by our flaming equipment is shown in Figure 1. 
This cost does not include equipment or tractor cost.
Flaming should be used only in states where recommended. It is not ef­
fective unless alfalfa weevil eggs are deposited in the fall or winter. It is 
most effective when the alfalfa stems and other plant residues are relatively dry. 
However, if the stems and plant material are too dry, flames may spread so rapidly 
that the fire may become uncontrollable. Precautions should be taken to see that 
this does not happen. Fire lanes should be prepared around the fields to be 
flamed, and flaming should not be done on windy days. In Kentucky, the agricul­
tural weather forecaster will issue advice daily as to whether the weather will 
be safe for flaming fields that day.
What about the future? All of the materials that presently may be used 
against alfalfa weevil have some limitations. Consequently, we are searching for 
new materials and new approaches or techniques to control this pest. During the 
past three years, we have evaluated some 2U0 materials and/or rates, and from 
them we have selected four or five that appear promising. Table  ^presents data 
from one of our 1966 insecticide tests.
For the past three years, Niagara 102^2 has been consistently the most 
effective insecticide we have tested. It is effective only as a sprayable formu­
lation, and one application at the rate of 1 pound of actual toxicant per acre has 
given protection against alfalfa weevil larvae. Another material, Geigy 13005, as 
a spray at the rate of 1 pound actual toxicant per acre has also appeared promis­
ing. However, it does not compare favorably with Niagara 102^2 in residual effec­
tiveness. Systemic insecticides, such as Union Carbide 21lU9 and phorate, offer 
some promise, but our experiences indicate that proper timing plus high rates will 
be necessary for these materials to give adequate crop protection. All of the 
materials shown in Table U except methyl-parathion, which was included as a stand­
ard, are experimental and do not have label approval for use on alfalfa at this 
time. When and if some of them do receive label approval and become available for 
use on alfalfa, they will replace some of our presently recommended materials.
Other research on control of the alfalfa weevil includes the use of bio­
logical agents, resistant varieties, cultural techniques, poison baits, and steri­
lization. The use of biological agents is slow and so far ineffective in control­
ling the weevil in the eastern United States. Investigations are under way on the 
use of resistant varieties. This method of control would be ideal if the plant 
breeders and entomologists working in this area could come up with an agronomi­
cally adaptable variety with a high degree of resistance. Certain cultural tech­
niques, such as winter cutting, as well as the general biology and ecology of the 
alfalfa weevil are being investigated in an attempt to develop new control tech­
niques. Until new techniques are developed, we will have to use the insecticides 
that we have previously mentioned or possibly select forages other than alfalfa.
Ground Speed — Miles per Hour
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Table b. Comparison of Effectiveness of Several Insecticides 
Against Alfalfa Weevil Larvae, Application Made 
April 19, 1966, Lexington, Kentucky
Rate, pounds Percent control on indicated days
Insecticide and 
formulation
actual 
per acre
after treatment
1+ 13 17 22 30
Niagara 102^2, WP 0.5 95 99 98 93
Niagara 102^2, WP 1.0 93 99 99 87
Union Carbide 211^9» G 1.0 65 97 90 86
Geigy 13005, EC 1.0 92 96 90 71 -
Geigy 13798, WP 1.0 92 9^ 8U 59 -
DuPont 1519, WP 1.0 95 93 86 57 -
DuPont 180U, WP 1.0 92 90 72 36 -
Geigy 13005, EC 0.5 88 90 58 3^ -
Bayer 39007, EC 1.0 86 89 58 U6 -
Bayer 39007. Gr—' 
Phorate, G—'
3.0 * * * * 96
2.0 * * 82
Chlordane, EC 1.0 90 78 -3/ - -
Zolone, EC 1.0 85 68 35 - -
Ortho 9006, EC 1.0 83 58 32 - -
Imidan, EC 1.0 92 87 71 ^3 -
Methyl Parathion, EC 0.5 93 89 79 56 -
Thiocron, EC 1.0 88 78 - - -
Dimethoate, EC 1.0 81 55 - - -
Niagara 102^2, G 1.0 kb 35 - - -
1/ WP = wettable powder, G = granular, EC = emulsiftable concentrate.
2/ These materials were applied on March 22 and became ineffective about 35 days 
after treatment.
3/ Dash (-) indicates that there was not enough alfalfa to sample on indicated 
date.
NEW EQUIPMENT TRENDS FOR GROUND APPLICATION OF PESTICIDES
Norman B. Akesson
Probably the most significant trend in application of pesticides is the 
low-volume work now being done by many research groups here in the United States 
as well as abroad. We have seen considerable development in equipment and tech­
niques for reducing application volumes (total) for orchard work during the past 
10 years. In certain areas this means of application has become standard. More 
recently total volumes are being further reduced to technical chemical rates (a 
pint of material or less per acre). While aircraft application attracted the most 
interest, the use of ground equipment, with its lower drift potential and more ac­
curate placement of chemical, has received new impetus and increased research 
efforts.
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Fundament ally the use of low or very low (technical) applications of 
agricultural chemicals is based on two requirements related to the mechanics of 
application:
1. Equipment for metering the very low rates needed to apply 
a single pint or less per acre.
2. Equipment for atomizing the liquid at these low rates in 
order to cover and leave a deposit on the plants being 
treated.
Application of one pint per acre in a 20-foot swath,with equipment 
traveling at five iriph, requires a metering rate of about 3 1 /b ounces per minute. 
This rate is not obtainable with any of the usual systems, such as boom-nozzle 
sprayers. Thus, the first need is new metering devices, or a combination of 
atomizers and metering devices, for these very low rates. Since very low vol­
umes of material must be spread over the same surface area as the higher rates, 
the low volume must be more finely atomized and must be controlled in such a way 
as to produce coverage and penetration of the crop being treated without exces­
sive drift of chemical or loss to the general environment.
The need for metering and atomization has created a new interest in the 
various types of spinning atomizers as well as in the two-fluid (paint sprayer) 
nozzles. Various drop-size spectrums can be obtained, but the hope of narrowing 
the drop-size range (fewer drops of either coarse or very fine size) is not likely 
to be realized. Narrow-range or even single drop-size atomizers can be operated 
under laboratory conditions, but for field application they are neither practical 
nor sufficiently stable in operation for the use required of them.
On the opposite side of the spray atomization picture is the extensive 
work being done on various thickening agents to produce low-drift brush- and weed­
killing sprays. Again aircraft has received the most emphasis, but under certain 
situations the viscosity additive sprays can be better applied by ground rig.
Thus, it is significant to note that the two areas of greatest effort 
in spray application research today involve spray atomization as related to spray 
coverage, deposit, and drift. Secondary is the metering of spray applications, 
which becomes more important as per acre rates decrease, chemicals become more 
specific for control, and more specific tolerance limits are needed to control 
pests without damaging the crop.
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INDUSTRIAL WEED CONTROL 
F .  W. S l i f e
Control of vegetation around cribs, machinery sheds, and farm buildings 
is desirable from the standpoint of both appearance and potential fire hazard.
Each year we have many questions about such control in such areas as driveways, 
drive-in theaters, and industrial plants. The answer is not simple, and each case 
must be considered individually to avoid harming desirable vegetation and yet get 
the job done.
Before a treatment is applied, the following information is needed:
1. What weeds and other vegetation are found in the area?
2. How close are they to desirable trees, shrubs, and other plants?
3. What is the slope of the land to be treated?
1+. What is the type of soil in the treatment area (sand, rock, or
soil)?
G-eneral vegetation control chemicals have widely varying characteristics. 
Some are excellent contact materials that have little or no soil residue. These 
types will kill annual plants but will have little effect on perennials. They may
have to be used several times during the year to control the vegetation. Examples
are paraquat, cacodylic acid, oils, or fortified oils.
Some have excellent surface residue and if applied properly will control 
annual weeds all season long. Examples are simazine, atrazine, urea herbicides, 
and uracils. Some are leachable types that have some surface residue but are ef­
fective in killing deep-rooted perennial weeds. Examples are chlorates, boron com­
pounds, benzoic acids, and tordon.
The compounds that have high surface residue pose a potential hazard to 
nearby turf and trees if the treated area has the wrong contour.
The compounds that are leachable pose a potential hazard to trees and 
shrubs if the root systems are below the treated area.
Most industrial weed control problems are solved by using a combination 
of chemicals. The most common are combinations of a contact chemical and a resid­
ual chemical. The leachable chemical is usually added where perennial weeds are a 
problem.
The chemicals with high surface residue (simazine, atrazine, urea herbi­
cides, uracils) are used more than other types for sterilization work. If applied 
early in the spring, they will control annuals and are effective against most 
shallow-rooted perennials. They do not perform well on gravel drives or on rock 
bases because rain will usually cause them to leach away.
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Simazine, atrazine, and the ureas are usually used at rates of about 
10 pounds per acre and the uracils at approximately 5 pounds per acre.
No satisfactory method has been found for controlling weeds in crushed 
rock or gravel areas. Repeated applications of the contact materials are most 
satisfactory, particularly where leaching or surface movement may endanger desir­
able species of plants.
PREEMERGENCE HERBICIDE COMBINATIONS FOR CORN 
M. D. McGlamery
Preemergence herbicides were used on 33 percent of the Illinois corn and 
soybean acreage in 1965, and it is estimated that their use increased to 4-5 percent 
in 1966. This increased use has created some problems, such as decreased tolerance 
or resistance of weeds, crop injury (both immediate and residual), and variable 
performance or failure of the chemical.
Some of these problems can be minimized by using several herbicides to 
combine the desirable characteristics of more than one chemical. Herbicide combi­
nations provide these possible advantages:
1. Broaden control— kill more kinds and numbers of weeds.
2. Broaden adaptation— widen crop, soil, and climatic use.
3. Alter persistence— lengthen weed control or decrease carryover.
4. Combine modes of action.
Combining a grass-specific herbicide with a broadleaf herbicide should 
allow more weeds to be controlled. This is the philosophy behind Knoxweed and 
Randox-T, which are combinations. Atrazine-Lorox is better on crabgrass and 
Panicum grasses than atrazine alone.
Combining chemicals with different solubility and adsorption character­
istics should allow the mixture to be used under a wider range of soil and climatic 
conditions. Combining Ramrod, which works well with light rain and on dark soils, 
with atrazine, which needs more rain and works better on the lighter soils, would 
broaden the use. Using reduced rates of each chemical would allow a chemical like 
Amiben or Lorox to be used on both corn and soybeans, although corn will not tolerate 
either one sufficiently when used at the full rate alone.
It is sometimes desirable to lengthen the control period, especially with 
early planting or preplant application. A chemical like Ramrod may not last quite 
long enough when used alone, but its use with atrazine could give that final kick 
to make it last until the weed problem is over. At other times it is desirable to
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decrease the persistence of some chemical, such as atrazine, to prevent residual 
carryover. Combining another herbicide with atrazine would reduce the rate of 
atrazine and thus reduce its persistence.
Combinations of herbicides with different modes of action could provide 
a double punch. For example, combining a herbicide that inhibits photosynthesis 
with a herbicide that blocks protein synthesis or germination may give a two-way 
action that could be better than either one alone.
One problem associated with combinations is compatibility of formula­
tions , formulators, and metabolism. Wettable powders and emulsifiable concen­
trates ofben are not compatible and will form a precipitate in a spray tank. If 
the chemicals come from different manufacturers, questions may arise about who 
should formulate the spray of granular mixtures, who should request a clearance 
or label for the mixture, and who will back the mixture.
Another question that always arises is the legality of mixtures. A 
recent quotation from Washington says: "It is legal to use mixtures of herbi­
cides. However, the user assumes the responsibility for freedom from residues 
if such mixtures are not registered. Some mixtures of pesticides have been 
registered, but relatively few."
One other possible disadvantage is reduced weed control on some species 
when reduced rates of two chemicals are used. Atrazine is fair to good on velvet 
leaf when used at the full rate, but it may provide marginal control when used at 
half rate in a mixture. Amiben is fair to good on smartweed, but control may be 
poor if the rate is reduced.
Some mixtures that show promise are atrazine-Ramrod, atrazine-Lorox, 
and Ramrod-Lorox. The Ramrod-Lorox mixture appears to be satisfactory for use 
on both corn and soybeans. At present we would suggest half rates of each chemi­
cal in a two-way combination. It may be that we may want to modify this rate in 
some instances, such as heavy populations of certain species of weeds.
NEW CONCEPTS AND CHEMICALS FOR SOYBEAN WEED CONTROL^/
L. M. Wax
New herbicides and new methods of using both old and new materials for 
improved weed control in soybeans are being developed continually. The informa­
tion presented below is not intended as a recommendation for or against a particu 
lar herbicide or new concept, but as a means of providing information to you con­
cerning new treatments and practices that are currently being evaluated in our 
research program.
1/ This is a report on the current status of research on weed control practices. 
The report does not contain weed control recommendations, nor does it imply 
that those herbicidal uses discussed have been registered by state or federal 
agencies.
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New Herbicides
SD-11831 (^ -(methylsulfonyl)-2,6-dinitro-N,N-dipropylaniline) applied 
before emergence of soybeans controls annual foxtailss pigweed* and 1ambsquarter. 
Some of our common broadleaf weeds in soybeans (velvetleaf, smartweed, jimson- 
weed) appear tolerant. In our studies* SD-11831 has provided good control of 
foxtail and pigweed when applied either preemergence or preemergence followed by 
harrowing for incorporation, if rainfall occurred within a few days. In the ab­
sence of rain, control has been poor whether SD-11831 was applied to the surface 
or incorporated by harrowing. SD-11831 has provided the best weed control when 
applied before planting and incorporated by disking in two directions with a 
tandem disk.
Chloroxuron '(IT1 -(^-chlorophenoxy)phenyl-N_,N-dimethylurea) applied after 
emergence of soybeans selectively controls broadleaf weeds. It has given good 
control of annual morningglory, cocklebur, jimsonweed, and pigweed and fair to 
good control of velvetleaf if applied when the weeds are less than 2 inches tall. 
We have obtained more consistent control at lower rates by using a surfactant in 
the spray mixture with the chloroxuron. Chloroxuron frequently injures soybeans 
moderately, but the symptoms usually disappear within two or three weeks.
Our best procedure consists of using a herbicide before or at planting 
to control the grasses and a postemergence application of chloroxuron to control 
the broadleaf weeds. Research is continuing to find the optimum rate of chlor­
oxuron for satisfactory weed control and adequate crop tolerance.
New Concepts and Methods of Application
Subsurface placement of herbicides in thin ’’lines" has shown some prom­
ise for weed control in soybeans. This method has been evaluated widely in the 
Mississippi Delta and has been very promising. Our evaluations with this method 
have resulted in effective weed control with some types of volatile compounds, 
especially vernolate (S_ propyl dipropyIthiocarbamate). Vernolate, used with this 
method, appears to provide as effective weed control as incorporation by two disk- 
ings. This method allows for incorporation of a band treatment. Trifluralin 
(a,a_,a-trifluoro-2,6-dinitro-N,N-dipropyl-p_-toluidine) , applied with this tech­
nique, has not given satisfactory weed control. The technique appears, in our 
trials, to be of most value on well-prepared seedbeds, using a rather volatile 
herbicide that performs well when incorporated.
Directed postemergence treatments are those that are directed toward 
the base of the soybean plant, allowing use of chemicals that would be too toxic 
to soybeans if applied as topical sprays. This method of application facilitates 
precise placement of the spray to obtain satisfactory weed control with minimum 
crop injury. Directed spraying is widely used in cotton and corn, but not in soy­
beans. However, it may have potential in certain areas of Illinois for control­
ling broadleaf weeds that have escaped an earlier preemergence herbicide treat­
ment .
The "stale seedbed" is a method of soybean production in which planting 
is delayed after final seedbed preparation for as much as several weeks. In 
theory, most of the weed seed near the soil surface would have germinated and
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emerged by planting time. The soybeans are then planted in the untilled, "stale 
seedbed." Soon after planting, a herbicide with high postemergence activity is 
applied. At that time, weeds should be 1 to 3 inches tall, while the soybeans 
have not emerged. In theory, only a few if any, weed seedlings should emerge 
after soybean planting. This method has been evaluated for one year at Urbana 
in an attempt to develop a combination treatment for more consistent control of 
broadleaf weeds in soybeans. Our best results have been obtained by using a 
preplanting treatment of a grass-specific herbicide four weeks prior to plant­
ing, followed by a herbicide with good contact activity on the emerged broadleaf 
weeds (velvetleaf, jimsonweed), applied three or four days after planting (pre­
emergence to the soybeans, postemergence to the broadleaf weeds). Further evalu­
ation is necessary to determine the value of this practice.
THE EXTENT OF NORTHERN CORN R00TW0RM INSECTICIDE RESISTANCE 
AND CONTROL RESULTS IN ILLINOIS
R. E. Sechriest
For the past three years aldrin and heptachlor have failed to control 
rootworm larvae in several counties in Illinois. These larvae are developing the 
ability to live in the presence of the chlorinated hydrocarbon insecticides and 
are now referred to as being resistant to these materials.
Laboratory testing of adult beetles was continued this past summer. 
Random stops were made in counties from Gallatin north to the Wisconsin line. 
Resistant beetles were found in at least one field in each of the counties shown 
in Figure 1.
New counties in which resistant northern corn rootworm adults were 
located this year are Henderson, McDonough, and Livingston. Mercer county has 
resistant western corn rootworms, and the populations are increasing rapidly 
(Figure 2). It is expected that westerns may cause a problem in all of Mercer 
county, and the infestation could increase rapidly in adjacent counties.
Resistance can be expected from both northern and western corn root- 
worms. Any field with four or five years of continuous corn that had a high 
beetle population late last fall or some lodging due to larval feeding could 
have resistant beetles. Proper precautions should be followed in 1967.
Control was attempted on western and northern corn rootworms (Tables 1 
and 2). Table 1 shows results attained when granular insecticides were applied 
at planting time on resistant northerns at El Paso, Illinois (Lester Pfister Corn 
Co.). Thimet again gave the best larval reduction (among registered insecticides).
Table 2 gives results of control of western corn rootworms on the L. Rex 
Hyett farm at Aledo, Illinois. All insecticides except Sevin produced effective 
control of these resistant western larvae. Sevin also did poorly at El Paso. The 
yields in both tables show only variation within the fields.
(72828-2-58)
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Figure 1
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Figure 2
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T a b l e  1 .  R e s i s t a n t  N o r t h e r n  C o rn  Root-worm D a t a ,  
E l  P a s o ,  I l l i n o i s ,  1966
Insecticide Formulation
Pounds 
active 
per acre
Av. larvae 
per 5 hills
Yield 
bu./A.
Thimet 15G 1 15.3 88
Untreated — — U3.0 88
Niran 10G 1 26.8 85
Diazinon ikG 1 19.8 86
2 19.3 88
Untreated — — 2U.3 80
Dyfonate (N-2790) 10G 1 17.8 85
2 1U .0 87
SD-8530 10G 2 9.5 86
Untreated — — 26.8 85
Sevin 20G 2 20 80
Bux-10 10G 2 17.8 77
Untreated — — 26 87
Parahep 10-10G 1-1 23.8 86
Heptachlor 20G 1 29.5 87
Aldrin 20G 1 h i .o 86
Untreated — — U0.5 80
Table 2. Data on Western Corn Rootworms, Aledo, Illinois, 1966
Insecticide Formulation
Pounds 
active 
per acre
Av. rootworms 
per 5 hills r 
(2 reps)
Percent
larval
reduction
Yield
bu./A.
Niran 10G 1 ^5 62 82
Dyfonate 10G 1 57 52 67
Untreated — — 118 — 67
Bux-10 10G 1 52 56 89
SD-8530 10G 1 39 63 66
Untreated — — 9k — 68
Diazinon IkG 1 39 58 53
Sevin 20G 2 7^ 21 70
Thimet 15G 1 36 62 69
Untreated — — 95 — 78
Niran 10G 1 36 62 70
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YIELD EFFECTS FROM ROOTWORM BEETLE FEEDING 
P o r t e r  M a r t i n ,  Don K u h lm a n ,  H. B .  P e t t y ,  a n d  S t e v e  M oore
Published articles, both scientific and popular, do not agree on the 
effects that northern corn rootworm beetle feeding has on kernel set and yields.
In DeKalb county this year we cooperated with farmers in conducting a pollination 
study to help answer this question.
We selected several fields in which we anticipated beetle abundance.
The anticipated beetle numbers were actually based on larval counts made in these 
fields in late June.
When beetles began to emerge, the Statten Flying Service of Steward ap­
plied carbaryl for us at the rate of one pound per acre. Beetles were counted in 
both the treated and check areas within 2h hours, and additional counts were made 
in both areas for three weeks after treatment. In Field 3, spraying early in the 
silking period combined with prolonged beetle emergence required us to make a sec­
ond application.
Control of low beetle populations even in the early stages of silking 
was not profitable (Table l). Control of higher beetle populations in early corn 
after silking was nearly complete also was not profitable. In this field (Field 2 
in Table l) the yield difference between treated and untreated areas was not sig­
nificant, since two of the six checks outyielded the comparable samples from the 
treated area. However, when comparable beetle populations were controlled through­
out the silking period, as in Field 3, control did produce a highly significant 
yield difference.
Table 1. Comparisons of Northern Corn Rootworm Beetle Populations
and the Effect on Yield When Control Is Applied
Field Yield Development
No. bu./acre Significance Beetles/ear at treatment
“1 Untreated 110.6 1.5J_ Treated 1 1 1 .1 None 0.5 30% silk
2 Untreated 95.^ None—/
8.0
Treated 100.6 3.0 90# silk
3 Untreated 85-1 7.5 13% silkfL/Treated 106.5 Better than 1% 1.0 50% silk
1/ Yields of individual samples were sometimes greater in the untreated areas 
than in the treated areas.
2/ Spraying too early in the silking period combined with prolonged beetle emer­
gence required us to make a second application.
In another aspect of this study, beetles were observed and counted in 
numerous untreated fields that had varying beetle populations. Fields where 
beetle populations were high during the silking period definitely showed poor 
kernel set compared with similar fields where beetle populations were low.
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On the basis of this and other research, ve feel that the following 
recommendations are in order where spraying for adult beetles might be considered
1. There should be an average of at least 5 to 10  adult beetles 
per ear during silking.
2. The field should be at least 25 percent and not over 75 per­
cent silked at the time of spraying.
ADULT NORTHERN CORN R00TW0RM SURVEY 
D o n a ld  E . K uhlm an
I n  I l l i n o i s  t h e  p r a c t i c e  o f  g r o w i n g  c o n t i n u o u s  c o r n  i s  g r a d u a l l y  r e ­
p l a c i n g  l e s s  i n t e n s i v e  r o t a t i o n s  o f  C -S B -W -C L , C - O - C L ,  a n d  o t h e r s .  The t r e n d  
t o w a r d  c o n t i n u o u s  c o r n  f a n n i n g  i s  l i k e l y  t o  c o n t i n u e ,  b u t  i t  i s  c o n d u c i v e  t o  a  
r a p i d  b u i l d - u p  o f  n o r t h e r n  c o r n  r o o t w o r m s .  T he i n c r e a s e  i n  a c r e a g e  o f  c o n t i n u o u s  
c o r n  w i l l  i n c r e a s e  p o t e n t i a l  r o o t w o r m  p r o b l e m s .  R ootw orm  r e s i s t a n c e  t o  c h l o r i ­
n a t e d  h y d r o c a r b o n  s o i l  i n s e c t i c i d e s  w i l l  a l s o  i n c r e a s e  w hen t h e s e  m a t e r i a l s  a r e  
u s e d  i n  a  c o n t i n u o u s  c o r n  p r o g r a m .
T h i s  y e a r ,  f o r  t h e  s e c o n d  c o n s e c u t i v e  sum m er, we c o n d u c t e d  a  random  
s u r v e y  t o  a s s e s s  t h e  e x t e n t  o f  t h e  r o o t w o r m  p r o b l e m .  We c o l l e c t e d  an d  c o u n t e d  
n o r t h e r n  c o r n  r o o tw o r m  b e e t l e s  f r o m  1 0  f i e l d s  i n  e a c h  o f  22 c o u n t i e s .  The s u r ­
v e y  i n c l u d e d  f i e l d s  t h a t  w e r e  s u r v e y e d  i n  19^5* p r o v i d e d  t h e y  w e r e  i n  c o r n  a g a i n  
t h i s  y e a r .
S u r v e y  P r o c e d u r e
A d u l t  b e e t l e  c o u n t s  i n  e a c h  f i e l d  w e r e  b a s e d  on t h e  num ber o f  b e e t l e s  
c o l l e c t e d  i n  a  f i v e - m i n u t e  p e r i o d ,  num ber o f  b e e t l e s  p e r  10  e a r s ,  and  num ber o f  
b e e t l e s  p e r  t o t a l  p l a n t .  C o u n t y  f a r m  a d v i s e r s  o b t a i n e d  c r o p  a n d  s o i l  t r e a t m e n t s  
f o r  t h e  f i e l d s .  D r .  R a l p h  S e c h r i e s t  t e s t e d  t h e  b e e t l e s  c o l l e c t e d  i n  e a c h  f i e l d  
f o r  r e s i s t a n c e  t o  c h l o r i n a t e d  h y d r o c a r b o n s  i n  h i s  m o b i l e  l a b o r a t o r y .  T he f o l l o w ­
i n g  c o u n t i e s  w e r e  s u r v e y e d :
N o r t h w e s t e r n  I l l i n o i s :  L e e ,  M e r c e r ,  O g l e ,  S t e p h e n s o n ,  W h i t e s i d e
N o r t h e a s t e r n  I l l i n o i s :  B o o n e ,  D e K a l b ,  K an e
W e s t e r n  I l l i n o i s :  H e n d e r s o n ,  M cD o n o u gh , W a rr e n
E a s t - C e n t r a l :  C h a m p a ig n ,  I r o q u o i s ,  L i v i n g s t o n ,  M cLean
W e s t - S o u t h w e s t : G r e e n e ,  M a c o u p i n ,  M o n tg o m e ry
E a s t - S o u t h e a s t :  G a l l a t i n ,  S h e l b y ,  W a b a s h ,  W h i t e
We w i s h  t o  t h a n k  t h e  fa r m  a d v i s e r s  o f  t h e  c o u n t i e s  l i s t e d  a b o v e  f o r  
t h e i r  a s s i s t a n c e  i n  o b t a i n i n g  d a t a .
R e s i s t a n c e  t o  C h l o r i n a t e d  H y d r o c a r b o n s
Beetles were plentiful enough to collect in 63 of the 220 fields sur­
veyed. Resistance tests conducted by Dr. Sechriest indicated that beetles from 
2k different fields on the random survey were resistant to chlorinated hydro­
carbons .
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Beetles were also collected in 35 problem fields that farm advisers had 
brought to our attention as having high rootworm populations. Beetles from 29 of 
these fields were found to be resistant to chlorinated hydrocarbons.
Northern Corn Rootworm Abundance and Distribution
The history of cropping systems and soil insecticide use was obtained 
for 182 of the 220 randomly surveyed fields. A summary of percentage of fields 
treated and rootworm populations by district and state is presented in Tables 1 
and 2. Table 1 shows numbers of fields with varying rootworm populations.
Table 2 shows the percentage of fields in continuous corn in various years and 
the percentage of these fields in which a soil insecticide was used. Table 3 
shows the percentage of fields treated or untreated and the method of treatment.
The highest incidence of northern corn rootworm abundance was found in 
Warren, Boone, DeKalb, Lee, Ogle, Henderson, and Kane counties. Rootworm popu­
lations were extremely low in southeastern and southwestern Illinois and moder­
ately low in the east-central district. The reason becomes apparent upon exami­
nation of the cropping systems in the six districts (Table 2). More continuous 
corn is grown in northern Illinois, a condition that must exist for northern corn 
rootworms to maintain and increase their populations. The following conclusions 
can be made regarding the 182 random fields:
1. Thirty-six percent of the fields were in first-year corn, 
and k9 percent of these fields had been treated with a soil 
insecticide.
2. Twenty-two percent of the fields were in continuous corn 
for the third or fourth year, and l8 percent for the fifth 
year or more.
3. The percentage of fields treated with soil insecticides 
increased after two or more years of continuous corn.
The data in Table 2 are broken down by fields according to years of 
continuous corn, soil treatment, and adult rootworm populations. Some conclu­
sions are as follows:
1. Sixty-two percent of all fields were treated with soil in­
secticides .
2. Thirty-four percent of the fields had never been treated, 
and k percent that had used insecticides in 1965 had dis­
continued soil treatment in 1966.
3* Chlorinated hydrocarbons were used in 98 percent of the
fields treated with soil insecticides, and organophosphates 
in the remaining 2 percent.
k. Seventy-three percent of the 182 fields had one beetle or 
less per 10 silks, which is a very light infestation.
- n b -
Table 1. Number of Fields, by Districts, With Varying Northern Corn Root-worm 
Populations in Relation to Crop Rotation and Soil Treatment
Range of o • o H) fields in continuous corn and soil treatment
adults per 1 yr. 2 yr. 3-^ yr. 5 yr.+
10 silks Tr. No Tr. Tr. No Tr. Tr. No Tr. Tr. No T
Northeastern District
0-1 1 5 2 1
2-5 - - 1 - - - - -
6-10 1 1 - 1 3 2 1 -
11-50 - 1 1 2 - 1 1 -
51-100 •a* _ 1 • _ _
Total 3 3 3 3 3 3 3 -
East Central District
0-1 3 6 3 _ 2 2 3 2
2-5 - - 3 1 - - -
6-10 - - - 1 1 - - 1
11-50 - - 1 - - - - 1
51-100 - - - - - - - -
Total "3 3 3 3 3 3 3 3
Northwestern District
0-1 3 1 6 i 6 l 5 l
2-5 - l - l - 2 - -
6-10 - - - l - - - -
11-50 - l 1 - - 1 - l
51-100 - 1 - _ - - -
Total 3 3 3 3 3 3 3 3
East Southeast District
0-1 9 12 if 3 l 2 6 -
2-5 - - - - - - - -
6-10 - - - - - - -
11-50 - - - - - - - -
51-100 M - - - - - -
Total 3 22 3 3 3 3 3 -
Western District
0-1 3 2 4 if _ 2 -
2-5 - - - - - 1 -
6-10 - - 1 - l - if l
11-50 - - - - l - - -
51-100
Total 3 3 3 3 — 3 3
West Southwest District
0-1 12 3 2 i 3 l l -
2-5 - - - - - - - -
6-10 - - - - - - i -
11-50 - - - i - l i -
51-100
Total 22 T 3 3 3 3 ■§
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Table 1. Number of Fields, by Districts, With Varying Northern Corn Rootworm 
Populations in Relation to Crop Rotation and Soil Treatment
Range of 
adults per 
10 silks
No. of fields in continuous corn and soil treatment
i yr. 2 y?- _ __ 3-^ yr. 5 yr.+ #  FieldsTr. No Tr. Tr. No Tr. Tr. No Tr. Tr. No Tr.
Total of Six Districts
0-1 31 29 21 5 20 6 18 3 133
2-5 - 1 1 k 1 2 1 - 10
6-10 1 1 1 3 5 2 6 2 21
11-50 - 2 3 3 1 3 2 2 16
51-100 - - 1 1 - - - - 2
Total 32 33 27 16 27 13 27 7 m
Table 2. Percent of Fields with Soil Treatment in Relation to Rotation
I .
Percent of fields based 
on years in corn
Percent of fields treated based 
on years in continuous corn
Location 1 yr. 2 yr. 3-^ yr. 5 yr.+ 1 yr . 2 yr. 3-^ yr. 5 yr.+
Northeast 30 27 33 10 22 50 70 100
Northwest 18 32 29 21 50 73 60 71
West 21 21 25 33 60 100 100 88
East-Central 30 27 20 23 33 50 67 ^3
West-Southwest 55 15 19 11 80 50 60 100
East-Southeast 57 19 _8 16 i+3 57 33 100
Average 36 2k 22 18 k9 63 68 79
Table 3. Percent of Fields Treated With Soil Insecticides by District-1966
Treatment Northwest Northeast Western
East
Central
West
Southwest
East
Southeast State
Row 59 37 67 37 67 k6 51
Broadcast 6 17 21 10 7 8 11
Untreated 35 k6 12 53 26 k6 LO 00
ZZZZ7-
FIGURE I.
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5. Ten percent of the l82 fields had 11 or more beetles per 
10 silks. However, k6 of 110 fields in northern Illinois 
had one or more beetles per entire plant (beetles found in 
silks plus those found on the plant surface).
Comparison of Northern Corn Rootworm Population 
for 1965 and 1966
Beetle counts in 57 fields in 1965 were compared with beetle collections 
from these same fields in 1966. Northern corn rootworm populations increased in 
23 fields, decreased in 12 fields, and remained the same for 22 fields. The in­
crease of beetle numbers for the 23 fields can be attributed to two factors:
1. Twelve fields were not treated with soil insecticides.
2. Resistance to chlorinated hydrocarbons was found in six 
of 11 treated fields.
METHODS OF APPLICATION OF PHOSPHATES FOR CORN ROOTWORM CONTROL
Mahlon L. Fairchild
Of all the insects attacking corn, the corn rootworms are among the 
most destructive. The western corn rootworm (Diabrotica virgifera LeConte), 
northern corn rootworm (Diabrotica longicornis (Say)), and southern corn root- 
worm (Diabrotica undecimpunctata howardi Barber) are the species of importance.
Much emphasis has been placed on chemical control of these pests, but limited 
information is available on application methods, planting dates of the corn, 
type of insecticides, and their interacting effects.
The method of application of recommended insecticides depends somewhat 
on the species of corn rootworm. In areas where non-resistant northern and south­
ern corn rootworms occur, some of the widely used soil insecticides are effective. 
These insecticides can be applied as either a broadcast or a row-band treatment.
The presence of soil insects other than corn rootworms is a major factor in deter­
mining the placement of these insecticides. When other soil insects are expected 
to be a problem, a broadcast treatment of a recommended soil insecticide is in 
order. However, if there is assurance that only non-resistant corn rootworms will 
be present, row-banding is adequate. In areas where resistance of northern and 
southern corn rootworms to these insecticides has been reported, a change to in­
secticides that control the resistant western corn rootworm is recommended.
The resistance of the corn rootworms to some of the soil insecticides 
(namely, some of the chlorinated hydrocarbons) has created a serious problem. How­
ever, they may be controlled by insecticides belonging to either the organophosphate 
or carbamate group. These insecticides (see state recommendations for insecticide 
and rate of application) may be applied as a planting-time (preemergence) or a cul­
tivation (postemergence) treatment..
With preemergence (planting) insecticide treatments, a seven-inch band 
over the row in front of the presswheel is suggested. Because of the volatility 
of these insecticides, they perform best when lightly incorporated with the soil.
-118-
The following equipment is required for planting-time applications: insecticide
boxes (one per row), drop tubes (one for each row), seven-inch spreaders (one for 
each row), and a positive drive mechanism. Several companies can provide such 
equipment along with instructions for assembly. It is, however, essential to 
calibrate this equipment before field applications are made.
One major advantage of preemergence insecticide treatments is the as­
surance that the insecticide will be applied (insecticide + planting in one oper­
ation). A major disadvantage is the unsatisfactory control of corn rootworms on 
very early planted corn.
Two methods of applying postemergence (cultivation) insecticides are 
available. Either application with a high-clearance machine, followed by a cul­
tivation, or use of an application attachment on the cultivator is effective.
State recommendations for insecticide, rate of application, and time of applica­
tion should be followed.
Postemergence insecticide treatments should be placed in a J - to 10- 
inch band over the row and followed by a light incorporation (cultivation) of the 
insecticide with the soil.
The equipment for postemergence insecticide treatments (both methods) 
is insecticide boxes (one per row), drop tubes (two per row), and a positive drive 
mechanism. Various commercial companies provide the necessary equipment and as­
sembly instructions. As with preemergence application equipment, calibration is 
essential.
An advantage of postemergence treatments is the presence of sufficient 
insecticide for control during the period of larval activity. However, a serious 
problem exists if control is based on postemergence treatments and it is too wet 
to get into the field when the application is necessary or if a preemergence herbi­
cide was used and the farmer objects to cultivation. Extremely dry field condi­
tions could cause poor insecticide performance.
Numerous factors are involved in deciding what application method is 
best. A few of these factors have already been mentioned, and others will be 
discussed.
At the University of Missouri, effectiveness of* planting date and time 
of treatment with some of the recommended insecticides has been studied. The fol­
lowing table and graph depicts the results of this study (see Table 1 and Figure l). 
Examination of these data indicates that the time of application and the method of 
application were influential in the choice of an insecticide. The final decisions 
are difficult, but there is evidence to support the hypothesis that the choice of 
an insecticide depends on the date of planting and/or the time of treatment. A 
generalized statement that applied for all insecticides would be erroneous.
Many biological and environmental factors influence the effectiveness 
of an insecticide. Before the performance of an insecticide can be adequately 
assessed, the soil type, moisture level (rainfall and available soil moisture), 
soil pH, organic matter content of the soil, nature of insecticide, other cli­
matic conditions (e.g., temperature and sunlight), and their interacting effects 
must be considered.
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Figure 1. Graph of Means for Insecticide by Planting Date 
and Treatment Time Interaction of Table 1.
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Table 1. Duncan's New Multiple Range Test on the Combined 
Analysis Means for Date of Planting, by Type of Insecticide 
and Time of Treatment Interaction
_______________Treatment_______________
Planting Treatment Mean of
date_______Insecticide_______time________combined analysis
May 20 Thimet Planting 3.^6 d*
June U Thimet Cultivation 3.71 c d
April 30 Thimet Planting 3.77 c d
June b Niran Planting 3.79 c d
June U Niran Cultivation 3.86 c d
May 20 Thimet Cultivation 3.86 c d
June 1+ Di-Syston Planting 3.88 c d
June U Thimet Planting 3.90 c d
June b Di-Syston Cultivation U. 21 b c d
May 20 Di-Syston Planting b.kk a b
April 30 Thimet Cultivation U .65 a b
May 20 Di-Syston Cultivation U.77 a
May 20 Niran Planting M 7 a
April 30 Niran Planting Ik  86 a
April 30 Di-Syston Cultivation Ik  88 a
May 20 Niran Cultivation Ik  89 a
April 30 Niran Cultivation Ik  89 a
April 30 Di-Syston Planting *K95 a
* Any two means with common letters are not significantly 
different at the .05 level.
Other insecticide performance factors are also important. For many 
years a seven-inch band in front of the presswheel has been used. Data for 1966 
indicate that the method of incorporation and width of insecticide band may be 
important. Light (rubber presswheel) and moderate (Gandy ro-wheel) incorpora­
tions of insecticide in 7- and. lU-inch bands were investigated. The following 
data and graphs are of interest. (See Table 2 and Figure 2).
These data indicate that the effectiveness of an insecticide could be 
influenced by width of band and/or incorporation method. What would be the re­
sult if all these factors were studied concurrently?
In conclusion, several insecticide application methods provide satis­
factory control of corn rootworms. However, in determining the best application 
method, consideration of the insecticide (physiological and biological properties), 
the planting date of the corn, and the time of treatment are necessary.
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Figure 2. Graph of Means for Incorporation Method by Band Width 
Interaction of Table 2c.
Width of Insecticide Band
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Table 2. Duncan's New Multiple Range Test on the Combined Analysis 
Means for Interactions and Main Effects for Methods 
of Incorporation, Band Width, and Insecticide Data
a. Insecticide Main Effect
Insecticide
Mean of
combined analysis
Thimet
Di-Syston
Diazinon
Niran
3.12 a* 
3.32 a 
3.72 a 
k.6k
b. Rate of Application Main Effect
Rate of insecticide 
per acre (lb./A,)
1 1/2
1
Mean of
combined analysis
3.61+ n. s.
3-75 n.s.
c. Incorporation Method by Band Width Interaction
Incorporation Band Mean of
method width combined analysis
Gandywheel lU" 3.58 a*
Gandywheel T„ 3.62 a
Presswheel 7” 3.67 a
Presswheel lit” 3-93
Any two means with common letters are not significantly different
at .05 level.
n.s. = non-significant difference.
CONDENSED FUNGICIDE RECOMMENDATIONS FOR LAWN AND TURFGRASS DISEASE CONTROL
Malcolm C. Shurtleff and M. P. Britton
Disease
RPt) . 
No ,l/ Fungicide
Ounces per 
1,000 sq. ft.
Snow Molds 4o4 Tersan 0M 6-8
(Typhula Blight Ortho Lawn and Turf Fungicide 4-6
or Snow Scald; Phenyl mercury^/ See label
Pink Snow Mold Panogen Turf Spray 3
or Fusarium Dyrene 6-8
Patch) Stauffer Turf Fungicide 
Thimer
Mercury chlorides3/
Kromad + mercury chlorides 
Cadmium conpoundii/
Phenyl mercury + cadmium
4-6 
4-6 
2-4 
4 + 2
See label 
See label
Helmlntho spor ium 405 Dyrene 4-8
(Leaf, Crown, and Difolatan (Folcid) 4
Root Disease Dithane M-45 2-4
Complex), Folpet (Phaltan) 4
Melting-out Ortho Lawn and Turf Fungicide 4-6
Stauffer Turf Fungicide 4-6
Maneb or zineb plus thiram 3 + 3
Act- dione-Thiram 2-4
Zineb
Daconil 2787
3-4
Panogen Turf Spray 1 1 /2 - 3
Tersan 0M 6-8
___________________ Remarks______________________
Most materials may be applied dry, as sprays, or 
mixed with a granular fertilizer. Apply to prob­
lem lawn or fine turf areas before first heavy 
snow or cold, drizzly weather is forecast in late 
fall. Reapply 1 to 3 times during winter or 
early spring as snow melts. Follow manufacturers 
directions carefully. Follow recommended fer­
tilizer program for your area and type of grass. 
Keep phosphate level up. Do not apply fertilizer 
after about September 15, especially nitrogen.
Use lime only when needed. Mow frequently and at 
recommended height. Keep down thatch. Increase 
air circulation by pruning or removing dense 
trees and shrubs.
Fungicides are best applied on regular, protec­
tive schedule. For cool weather group, begin in 
early spring when first leaves are formed. Con­
tinue at 1- to 2-week intervals until warm, dry 
weather. For warm to hot weather group, begin 
in mid-May (So. 111.) to mid-June (No.Ill.). 
Continue weekly or oftener during moist weather. 
Disease is usually checked in lawns by mowing 
at recommended maximum height, collecting clip­
pings, keeping down thatch, avoiding over­
watering, fertilizing according to recommended 
program, watering seldom but deeply,'increasing 
air circulation, growing resistant grasses, etc. 
See RPD No. 405* Zineb soil drenches (l lb./ 
1,000 sq. ft.) provides emergency control. Fungi­
cides are not recommended to control these dis­
eases in home lawns.
1 / RPD = Report on Plant Diseases. General reference: NC Regional Extension Pub. No. 12, "Lawn Diseases in the Mid­
west." For copies, write to Department of Plant Pathology, 218 Mumford Hall, University of Illinois, Urbana, 
Illinois 61801.
2/ Phenyl mercury is sold as PMAS, Tag Fungicide, Liquiphene Turfgrass Fungicide, Merbam 10, Puraturf, etc.
3/ Mercury chlorides mixtures are sold as Calo-clor, Calocure, Woodridge Mixture "21,M Fungchex, and Bical.
5/ Cadmium compounds are sold as Cadminate, Caddy, Chipman Cadmium Turf Fungicide, Cadox, C 531; Puraturf ITT, etc.
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LAWN AND TURFGRASS DISEASE CONTROL (Cont. )
Disease
.EHT".
No. y Fungicide
Ounces per 
1,000 sq, ft. Remarks
Dollar Spot Cadmium compound
Kromad
Dyrene
Ortho Lawn and Turf Fungicide
Acti-dione-Thiram
Mercury chlorides
Panogen Turf Spray
Tersan OM
Stauffer Turf Fungicide
•Thimer
Daconil 2787
See label
3- 4 
U-8 
h-6 
2-4
l 1/2-4
1 1/2-3
4- 8 
4-6 
4-6
Apply in spring, early summer, and fall when 
temperatures average between 60 and 80° F. 
Cadmium materials last longest. Use same cul­
tural practices as for snow molds and Helmtntho- 
sporium (above) and brown patch (below). Fol­
low manufacturer's directions.
Brown Patch Mercury chlorides
Ortho Lawn and Turf Fungicide
Panogen Turf Spray
Dyrene
Difolatan (Folcid)
Thiram 
Thimer 
Tersan OM
Mercury chlorides + thiram 
Stauffer Turf Fungicide 
Daconil 2787
1 1/2-4 
4-6
1 1/2-3 
6-8 
4
3-5
3- 6 
6-8
1 + 2
4- 6
Apply weekly in hot, moist weather. Avoid over- 
watering— especially in the evening— frequent 
sprinkling, and overfertilizing with quickly 
available, high-nitrogen-containing fertilizer. 
Increase air movement. Remove dew on golf greens 
early in morning. If used alone, Zineb, Acti- 
dione, and Kromad may increase brown patch. Dis­
ease is most severe when evening temperatures 
remain above 70 F.
Powdery Mildew
(Primarily
Bluegrass)
406 Karathane WD
Act i - dione -Thiram
Sulfur
1/2
2-4
4-8
Two or three applications are needed, 7 to 10 
days apart, in spring and fall when days are warm 
and nights cool. Disease is most serious in 
shady, damp locations. Affected turf may winter­
kill. Reduce shading and improve air movement, or 
grow shade-tolerant grass or ground cover.
Rust
(Primarily 
Bluegrass and 
Ryegrass)
Acti-dione-Thiram 
Zineb, maneb, or Dithane M-45 
(Fore)
Dyrene
Sulfur
2-4
2-4
4-8
4-8
Make three weekly applications when grass is 
growing slowly if at all. It is best to water 
and fertilize to keep grass growing steadily 
(at least 1 inch of new growth per week) during 
hot, dry weather. Follow manufacturer*s recom­
mendations carefully. Collect clippings. Blue- 
grass varieties differ greatly in resistance.
1/ See footnote 1, page 123*"
LAWN AM) TURFGRASS DISEASE CONTROL (Cont.)
Disease
BED".
No.l/ Fungicide
Ounces per 
1,000 sq. ft. Remarks
Fusarium Blight Dithane M-^5 (Fore) k-6 Fusarium is most prevalent during hot, humid
(Only Kentucky Tersan 0M 6-8 weather when turf is grown under high nitrogen
Bluegrass at Difolatan (Folcid) 8 or deficient calcium levels.
present) Dyrene 8
Pyfchium Blight Dexon See label Follow manufacturers recommendations carefully.
(Primarily Alternate with regular fungicide program. Use
Bentgrass) same cultural practices as for "brown patch and
Helminthosporium (both above). When Pythium is 
active, do not mow, water, or walk on affected 
turf before spraying.
Seed Rot, Zineb, thiram, or captan 2 Apply as seedbed spray (in 5 "to 10 gallons of
Damping-off, Ortho Lawn and Turf Fungicide k water) after planting. Repeat if damping-off
Seedling Blights Kromad starts. Avoid overwatering, poor soil drainage,
and low spots. Sow top-quality seed of perman­
ent grasses (treated with captan or thiram) in 
well-prepared, fertile seedbed. Special turf 
areas are sometimes fumigated before planting. 
See Cir. 893> "Soil Disinfestation Methods and 
Materials," for details. Methyl bromide, SMDC, 
Yorlex, Chloropicrin, etc., are often used.
Fairy Rings k03 Phenyl mercury
Panogen Turf Spray 
Tersan 0M 
Thimer
(plus l/2-l oz. liquid 
detergent for every 3 gal­
lons of solution)
See label
(usually
double the
strength
used for
foliage
sprays)
Fungicides are not generally recommended. It is 
usually best to suppress symptoms. Pump large 
quantities of water 12 to 2h  inches deep into the 
soil, at 1-foot intervals just inside ring of 
dead grass. Use tree-feeding lance or root feeder 
attached to garden hose. Keep turf well watered 
and fertilized. Follow local recommendations.
See RPD No. J^-03 for treatment details. Mercury 
fungicides are very difficult to use and are not 
always satisfactory. May injure gras's.
1/ See footnote 1, page 123*
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LAWN AND TUKFGRASS DISEASE CONTROL (Cont.)
Disease
RED 
No .1/ Fungicide
Ounce per 
1,000 sq. ft. Remarks
Nematodes DBCP (Nemagon or Fumazone) 
(available as granules, dusts, 
wettable powders, emulsions, 
and mixed wnth fertilizers.)
See label First determine whether you have a nematode prob­
lem. Read RID No. 1100, "instructions for Col­
lecting and Shipping Soil Samples for Nematode 
Determination." This job should be done by a 
competent nematologist in a well-equipped lab­
oratory. Test chemical first on a small area.
Slime Molds 4oi Same fungicides as for 
Helminthosporium (above); 
where practical
These molds are non-parasitic and will soon dis­
appear. Wash, brush, or rake away. They follow 
rainy periods or heayy watering and do no harm.
1/ See footnote 1, page 123•
-126-
CONDENSED SEED TREATMENT RECOMMENDATIONS FOR FIELD AND FORAGE CROPS 
Donald H . Scott and Malcolm C . Shurtleffl/
______Crop
Barley
W S " -------------------------
No .2/___________Diseases______
100 Black (semi-loose)
and covered smuts
103 Seed-borne scat
105 Septoria leaf blotch
106 Bacterial blights
115 Spot blotch, net 
blotch, and stripe
116 Scald
313 Anthracnose
113 Seed rot, root rots,
pre-emergence damping- 
off, seedling blights
Fungicide Remarks
Ceresan M 
Ceresan M-DB,
Ceresan L 
Chipcote 25 
Chipcote 75
Ortho LM Seed Protectant 
Ortho LM (concentrate) 
Ortho LM (dry)
Panogen 15 
Panogen b2 
Panogen PX
Sow only certified, disease-free 
seed. If possible, apply fungicide 
5 days to 3 months before planting; 
Ceresan M-DB is a drill-box treat­
ment. Mercurial fungicides are 
extremely poisonous.
Read and follow exactly all direc­
tions, precautions, and dosages 
given on manufacturer’s label.
Read Report on Plant Diseases 
No. 1001, "Fungicide Seed Treat­
ment for Small Grains."
All treated seed must be promi­
nently colored and labeled and 
shall not be mixed with food or 
feed (FDA Nov. h, 1963).
* * * *
Note: True loose smuts of barley, 
wheat, and rye can not be con­
trolled by chemical seed treat­
ment. Infected seed may be treated 
with hot water or by anaerobic 
storage. (See Report on Plant Dis­
eases Nos. 100 and 112.) Recom­
mended only for those who have nec­
essary equipment.
Oats 103 Seed-borne scab Same as for barley If possible, apply a week to
106 Bacterial blights 3 months before planting, or use
111 Septoria leaf blotch Ceresan M-DB in the drill box.
H k Loose and covered smuts See under Barley (above).
— 1 -------------------------------------- ------------------------------------------- --------------- - r ------------------------J r ---------------------------------------------------------------------------------------------- --------------------------------------------------------------------- J ---------------------------J r --------------------------------- o ---------------7 --------------- J C ---------------------- ------------*
2/ RPD = Report on Plant Diseases. Copies are available from the Plant Pathology Office, 218 Mumford Hall, University 
of Illinois, Urbana, Illinois 6l801. .
-127-
CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
RPD '
No .1/ Diseases Fungicide Remarks
Oats (cont.) 313 Anthracnose
309 H elmintho sporium
113 Seed rot, pre-emergence
damping-off, and seed-
ling blights
Rye 103 Seed-borne scab Same as for barley Apply 2b hours to 3 months before
106 Bacterial blights planting; or use Ceresan M-DB in
116 Scald the drill-box. See under barley.
309 Helminthosporium
313 Anthracno se, smut s
113 Seed rot, pre-emergence
damping-off, and seed-
ling blights
Wheat 103 Seed-borne scab Same as for barley Apply 2b hours to 3 months before
105 Septoria leaf and planting; or use Ceresan M-DB in
glume blotch the drill-box. See under barley.
106 Bacterial blights
313 Anthracnose
113 Seed rot, root rots,
pre-emergence damping-
off, seedling blights,
and bunt.
Corn, Seed rot, seed-borne Captan^/ Apply any time. Do not use mercury-
Sorghums, root rots, pre-emergence Thiram3/ . containing seed disinfectants. All
Broom corn damping-off and ChloranilzJ commercially produced field corn
seedling blights Dichlone^/ seed is treated by the processor.
Kernel and head smuts Most sorghum seed now comes treated
Helminthosporium leaf Arasan-^2 S is used on sorghums
blights after heading to protect against
315 Bacterial blights seed molds.
1/ See footnote 2, page 127-
2/ Captan (with or without dieldrin) is sold as Orthocide 65 and 75 Seed Protectant, Stauffer Captan 75 Seed Protectant,
Orthocide Dieldrin 60-15 Seed Protectant, Stauffer Captan-Dieldrin 60-15 Seed Protectant, Unico Captan-Dieldrin Seed
Treater.
3/ Thiram (with or without dieldrin) is sold as Arasan 50 and 50-Red, Arasan A2-S, Arasan 75* Arasan SF-k^ Chipman-Thiram SF 75* 
Delsan A-D Seed Protectant, Miller*sThiram 65W and 75W*Miller*s Thiram-Dieldrin 60-15, Panoram 75* Panoram D-31* etc. 
b j Chloranil is sold as Niagara Spergon Seed Protectant, Spergon, Spergon-SL, etc.
5/ Dichlone is sold as Niagara Phygon Seed Protectant, Phygon Seed Protectant, etc.
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CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
WD~
No .1/ Diseases Fungicide Remarks
Forage Grasses
(Bluegrass,
Bromegrass,
Millets,
Orchardgrass,
Redtop,
Reed canarygrass, 
Sudangrass,
Tall Fescue, 
Timothy)
103
105
116
309
311
313
314
315 
113
Seed-borne scab 
Septoria leaf blotch 
Scald
Helminthosporinm leaf
spots and blotches
Selenophoma leaf spot
Anthracnose
Strip smut and other
smuts
Bacterial blights 
Seed rot, seed-borne 
root rots, pre-emergence 
damping-off, seedling 
blights, and crown rots
C apt an 
Thiram 
Chloranil
Apply any time. A mercury-containing 
fungicide (see under barley) is 
needed to eliminate disease-producing 
fungi and bacteria under the seed- 
coat. Most forage grass seed, how­
ever, cannot be treated with mercury 
without seriously reducing germina­
tion. Recommended fungicides-- 
captan, thiram, and chloranil--are 
only protectants against organisms 
borne externally on the seed and 
those that attack the germinating 
seed or young seedling.
Legumes 301 Black stem, Cercospora C apt an Sow only certified, top-quality
(Soybeans, leaf spot, Stemphyllium Thiram seed. Seed treatment is not gener-
Alfalfa, leaf spot, and downy Chloranil ally recommended for soybeans,
Clovers, mildew (alfalfa and clovers, alfalfa, birdsfoot trefoil,
Birdsfoot Trefoil, clovers) and lespedeza. Seed treatment is
Lespedeza, and 306 Seed rot, pre-emergence justified only where seed is of poor
other small-seeded 504 damping-off and seedling quality or stands consistently fail.
legumes) blights (clovers, alfalfa Read Reports on Plant Diseases
and soybeans) No. 306, Seed Rot, Damping-Off, and
502 Bacterial blights Seedling Blights of Alfalfa and
(soybeans) Clovers, and No. 506, Should Soy-
503 Brown spot, downy mildew, beans Seed Be Treated? Apply fungi-
frogeye leaf spot, purple cide any time. Inoculate after
seed stain, and anthrac- treating seed and within 2 hours of
nose (soybeans) time of planting.
504 Stem canker, pod and
stem blight (soybeans)
1/ See footnote 2, page 12f7
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES OF 
COMMERCIAL VEGETABLE CROPS
Malcolm C. Shurtleff, M. B. Linn,and Donald H. Scotti/
Vegetable Fungicide Tolerances and Intervals Approved by the Food and Drug 
Administration and the U.S.D.A. as of January 1, 1967
The following tables give the tolerances in parts per million (ppm) and 
recommended time limitations between the last application at normal rate and 
harvest or date of last application (that will keep residues within tolerances 
set by the Food and Drug Administration). The listing of a chemical for a crop 
does not necessarily constitute recommendation for control of a disease on that 
crop by the Illinois Cooperative Extension Service and the Agricultural Experi­
ment Station. Specific recommendations are given on pages 2 to l8.
In some instances a tolerance (ppm) has been set but a definite inter­
val has not been established. The absence of an interval does not necessarily 
mean that the fungicide may not be used on that crop. Use of the fungicide would 
require such restrictions as "do not apply after first blooms appear" or "do not 
aPPly after edible parts form." In a few cases the interval and dosage have been 
established, but the allowable ppm residue has not been determined. Here again 
this does not mean that the fungicide may not be used on that crop. It does 
mean, however, that until a tolerance is established it must be considered to be 
zero.
Growers must follow a spray program that will assure the production of 
vegetables with no excessive residues. Vegetables marketed with residues exceed­
ing F.D.A. tolerances may be injurious to consumers, may be confiscated, and may 
cause the grower to be brought to court. Using these fungicides according to 
dosage and timing schedules suggested in this publication will result in lawful, 
healthful vegetables.
For additional information, read Report on Plant Diseases No. 1000 
(revised), "Fungicide, Nematocide, and Preservative Tolerances and Use Restric­
tions Approved by U.S.D.A. as of January 1, 1967."
Growers have nothing to fear from the law so long as they use fungi­
cides and other pesticides according to the label only on the crops specified, 
in the amounts specified, and at the times specified.
l/ Extension plant pathologist, professor of plant pathology, and extension as­
sistant in Plant Pathology, respectively.
Table 1. Fungicide Uses for Vegetables Approved by U.S.D.A. January 1, 1967
Crop
FDA-Permitted Tolerance
Captan 
100 ppm.
Ferbam 
7 ppm.
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Asparagus root dip -- A post-harvest --
Beans o*,pp ^*,B b* 7*,PP L*(snap)
Beet; garden 0,pp -- -- 7 (tops) 7 (tops)
Broccoli PP plant bed 3 or trim & wash 7 7
Brussels sprouts PP -- 0 7 0
Cabbage PP plant bed 7 7 7
Cantaloupe, muskmelon 0,ph,pp 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower PP - - 0 7 7
Celery 0>PP 0 (strip & wash) 0 (strip & wash) 0 (strip & wash) 0 (strip &wash)
Chinese cabbage -- -- -- 7 - -
Corn, sweet and pop 10,B,pp -- 0,B 0,B --
Cucumber 0,ph 0 0 0 0
Eggplant 0,pp -- 0 0 0
Endive, escarole -- - - 7 and wash 7 - -
Kale, collards PP - - 7 0
Kohlrabi PP -  - 0 half grown 7
Lettuce 0,pp plant bed 7 (strip & wash) 7 (leaf), 5 (head) —
Mustard greens 7
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Table 1. Fungicide Uses for Vegetables Approved by U.S.D.A. January 1 , 1967 (Cont.)
Crop
FDA-Permitted Tolerance
Captan 
100 ppm.
Ferbam
__ 1  ppm -________
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Onions °,ph - - 0 7 (green) 0 (dry)
Peas PP - - - - 10, pp 7
Peppers 0,pp plant bed 0 0 0
Potato®;/ 0,ph 0 0 (0 .1 ppm.) 0 0
Pumpkin 0 -- 0 0 0
Radish -- - - 0 0
Spinach 0,ph -- 7 and wash 7 0
Squash 0 0 0 0 0
Sugar beets®/ - - -- 10 ( ^ 5 ppm. ),B 30,B --
Swiss chard -- -- -- • 7 --
Tomato 0,pp 0 0 0 0
Turnip, rutabaga -- 0 - - 7 (tops), 0 (roots) 0
Watermelon 0 0 0 0 0
A = Post-harvest application to ferns only, or young plantings that will not be harvested.
B = Do not feed treated tops or forage to dairy animals or animals being finished for slaughter,
ph = Cleared for use as a post-harvest dip at 0.12 percent (0.25 percent for captan on cantaloupe and cucumber),
pp = Cleared for use as a preplanting soil treatment.
a/ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots
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Table 2. Label Information on Fungicides of Less General Use
Fungicide (ToleranceJ Crops and Use Restrictions
COPPER, FIXED, NEUTRAL; and Exempt if used in accordance with good agricul-
BASIC (including BORDEAUX tural practices. Not exempt if used at time of
MIXTURE) or after harvest. See label.
DIAMMONIUM ETHYLENE BIS- Celery, Corn— to harvest; Onion, Potato, Pumpkin,
DITHIOCARBAMATE (Amobam) Spinach, Squash, Tomato--! days; Lettuce, Peppers--
(7 or 25 ppm. as Zineb) plant bed soil drench.
CHLORANIL (Spergon)
DEXON
DICHLONE (Fhygon) 
(3 ppm.)
DICHLORAN (Botran)
DIFOLATAN (Folcid)
DINOCAP (Karathane)
DYRENE (l or 10 ppm.)
Cantaloupe (Muskmelon)--to harvest; Beets, Lettuce, 
Spinach (2 lb. plus 26 lb. sulfur per acre)--to 
harvest; Celery, Cole Crops, Lettuce, Mustard, 
Spinach, Turnip--plant bed soil treatment; Sweet 
Potato--root or sprout dip before bedding.
Cleared only for seed treatment use on Corn, Beets, 
Peas, Beans. In furrow treatment at time of plant­
ing for Sugar Beets.
Beans— 7 days; Cabbage— 28 days after setting com­
bined with 30rfo sulfur; Celery, Potato (foliage), 
Tomato, and Watermelon--to harvest; Potato— seed 
piece dip; Tomato--plant bed treatment; Sweet Po­
tato— post-harvest to potatoes before storage and 
sprout dip before planting. Corn and Peas— seed 
treatment only.
Greenhouse Tomato— to harvest; Sweet Potato— post­
harvest dip or spray--see label; Garlic, Onion-- 
soil application before seeding or spray to soil 
around sets or bulbs. Leaf Lettuce (greenhouse)-- 
l4 days (do not apply to wilted plants or seedlings
Potato— no-residue basis; no limitations on time 
before harvest is required. Corn--seed treatment 
only.
Cantaloupe (Muskmelon), Cucumber, Honeydew Melon, 
Pumpkin, Squash, and Watermelon--7 days.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Onions, Pumpkin, Potato, Shallot, Squashes, 
Tomato, Watermelon, and Celery (strip and wash)—  
to harvest.
FOLPET (Phaltan) 
(50 ppm.)
HEXACHLOROPHENE (Nabac) 
(0 ppm.)
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Leek, Lettuce, Onions, Potato (foliage), 
Pumpkin, Shallot, Squashes, Tomato, and Watermelon- 
to harvest; Celery--! days.
Potato--to harvest; Cucumber--3 days; Peppers, 
Tomato— 5 days; Beans, Cabbage, Celery, Watermelon- 
drench in seed row areas until seedling plants are 
established. (Do not feed treated foliage to live­
stock.)
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Table 2. Label Information on Fungicides of Less General Use. (Cont.)
Fungicide (Tolerance) Crops and Use Restrictions
MERCURIC CHLORIDE 
(0 ppm.)
Broccoli, Brussels Sprouts, Cabbage, Cauliflower, 
and Kohlrabi--apply h oz. of 0.1% solution around 
base of young plant after transplanting (l gal. per 
35 ft. of row). Do not apply after edible parts 
start to form. Potato--seed-piece treatment only. 
Soak uncut tubers 1 l/2 hours (4 0 Z . / 3 O  gal. water).
MERCUROUS CHLORIDE 
(0 ppm. )
Early-season use only. Broccoli, Cabbage, Cauli­
flower, Cole Crops, Onion, Radish, and Turnip-- 
apply around base of young plants. Repeat appli­
cation 2 or 3 times. Dip roots of transplants in 
b°jo dust before transplanting.
NABAM, 18-22% liquid Used with zinc, iron, or manganese salts--the toler­
ances for ZINEB, FERBAM, or MANEB apply. When used 
without zinc, iron, or manganese salts, use to harvest 
on: Beans, Cabbage, Cantaloupe (Muskmelon), Celery, 
Cucumber, Cucurbits, Eggplant, Onions, Peppers, Po­
tato, Squashes, Tomato, and Watermelon.
NABAM, 93 % WP 
(Dithane A-4o)
Used with zinc, iron, or manganese salts--the tol­
erances for ZINEB, FERBAM, or MANEB apply.
OXYQUINOLINE SULFATE (Fulex 
A-D-O, Wilson’s Anti- 
Damp^ Sunox)
Soil treatment. Preplanting or as seedlings emerge 
(l oz. of 67.5% solution in 20 gallons of water. 
Apply 1 qt. per square foot).
POLYETHYLENE POLYMER 
(POLYRAM) (0 ppm.)
Potato, Sugar Beet--no time limitations; Potato-- 
seedpiece treatment; Tomato— 30 days.
PCNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
Beans--base of plants before blossoming or soil 
and seed treatment at planting; Broccoli, Brussels 
Sprouts, Cabbage, and Cauliflower--transplant solu­
tion { 3/k pint per plant) or soil treatment prior to 
planting; Lettuce (head)--band treatment when plants 
2 to 3 inches tall and 10 days later ( 2 5  to 5 5  days 
pre-harvest); Pepper, Potato, and Tomato--soil treat­
ment at or before planting. (Do not feed treated 
bean vines to livestock.)
SODIUM DIMETHYL DITHIO- 
CARBAMATE
Used with ferric or zinc sulfate. See FERBAM or 
ZIRAM.
STREFTOMYCIN (alone or with 
1.5$ oxytetracycline)
(0 ppm.)
Cucumber, Peppers, Tomato--before fruits appear; 
Beans--before pods appear on table beans or on 
seed crop (do not feed treated bean vines to 
livestock); Celery, Peppers, Tomato--plant beds 
only; Potato--seed-piece dip.
SULFUR, LIME, AND LIME 
SULFUR
Exempt when used in accordance with good agricul­
tural practices. Caution--these fungicides are 
often combined with other pesticides which may not 
be exempt from tolerance restrictions. See label.
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Table 2. Label Information on Fungicides of Less General Use. (Cont.) 
Fungicide (Tolerance) Crops and Use Restrictions =
THIRAM, TMTD 
(7 ppm.)
ZINC DIMETHYLDITHIO- 
CARBAMATE -MERCAPTO- 
THIAZOLE (Mixture)
ZINC ION AND MANEB
(manganous ethylenebis- 
dithiocarbamate)
(Dithane M-^5, Manzate D 
Maneb Fungicide)
(0 ppm. in edible parts)
Tomato— to harvest; Onions--furrow treatment; 
Celery--! days (strip, trim, and wash); Sweet Po> 
tato--preplant root dip. Seed treatment: Canta
loupe (Muskmelon), Cucumber, Okra, Pumpkin, 
Squashes, Watermelon, Peanuts (Warning: Do not
use treated seed for food, feed, or oil.)
Potato— to harvest; Tomato— 5 days.
Melons (Cantaloupe, Casaba, Honeydew, Muskmelon, 
Persian, Watermelon), Potato, Tomato ( j  ppm)— to 
harvest; Cucumber, Pepper, Pumpkin, Squash, Tomato- 
do not apply after fruit buds form; Onion (dry 
bulb)--7 days. Do not apply to exposed bulbs.
Sugar Beet— 10 days. Do not feed treated tops to 
livestock; Asparagus— post-harvest application to 
ferns, or young plantings that will not be har­
vested*
Table 3« Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops
Malcolm C . Shurtleff, M. B. Linn, and Donald H. Scotti/
Vegetable RPD2/ Ho._/ Diseases Fungicide (lb./Acre)3/ Remarks
Asparagus 915 Damping-off, seed- 
borne Fusarium wilt
Calogreen (4 oz./lb.) 
Ceresan M (l T./lb.)
Treat seed only if stands have been poor 
in the past.
93^ Rust, leaf and 
branchlet blights
Zineb (3 lb./A) 
Maneb (2.4 lb./A) 
Dithane M-45 
(1.6 lb./A)
Apply to non-harvested fields through­
out season to August 15; to harvested 
fields after cutting. Apply at J- to 
10-day intervals. May combine with in­
secticides to control asparagus beetles, 
cutworms, etc. (Ext. Cir. 897)
Beans (garden, wax, 
and lima)
915 Seed decay, damping- 
off, seed-borne stem 
blights and root rots
Thiram, c apt an, Dexon, or 
chloranil plus insec­
ticide (e.g., diel- 
drin, or lindane)
■ Treat seed any time if not previously 
treated by producer. Plant only certi­
fied, western-grown seed.
Rust, anthracnose, 
fungus leaf spots, 
pod and stem spots
Maneb or zineb 
(2-3 lb./A)
Apply at* 7- to 10-day intervals during 
moist weather. Combine with insecti­
cides to control bean beetles, aphids, 
leafhoppers, blister beetles, etc. 
(Ext. Cir. 897).
NHE
47
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)• Con­
trol weeds in and around fields.
2/ RPD = Report on Plant Diseases; NHE = Natural History Entomology release. General references: Illinois Extension
Circular 802, (revised), "Vegetable Diseases," and Illinois Extension Circular QtyJ, "1965 Condensed Insecticide 
Recommendations for Commercial Vegetable Growers." Materials available in County Extension Offices.
3/ Dosages: The quantity of material listed is the pounds of active (actual) ingredient to be applied to one acre un­
less stated otherwise (i.e., 3 lb./A; 2 lb. 50$ WP; 20 lb. 5$ dust). Abbreviations used: A = acre; WP = wettable 
powder; lb. = pound(s); pt. = pint(s); gal. = gallon(s); T = tablespoon(s)--level; sq. ft. = square foot or feet.
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Table 3 . Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Beans, etc. (cont.) White mold PCNB 20 (20 lb./A) or 
PCNB 75 (5 lb./A)
Apply to base of plants just before 
bloom. Do not feed treated vines to 
livestock.
Beet (garden and 
sugar), Mangel, Man­
gold, Spinach, Swiss 
Chard, New Zealand 
Spinach
915 Seed rot, damping-off, 
seed-borne leaf spot 
and anthracnose
Thiram, captan, 
dichlone or Dexon
Treat seed any time or buy treated seed. 
Post-planting and watering with captan, 
folpet, or maneb (l-2 lb./lOO gal.), us­
ing 1 pint/sq. ft., gives good control 
of damping-off.
951 Cercospora leaf spot, 
downy mildew
Dithane M-4^, maneb, 
Polyram, or zineb (2-3 
lb./a ) or fixed or 
soluble copper (2-3 lb. 
metallic/a )
Apply every 1 to 2 weeks during rainy 
periods. May combine with insecticides 
to control aphids, leafhoppers, cater­
pillars, leaf miner, etc. (Ext. Cir. 897)
NHE
47
Mosaics, virus yellows Use insecticides to control aphids and 
plant bugs that transmit the viruses. 
Must kill insects before they feed (Ext.
Cir. 897).
Cabbage, Broccoli, 
Brussels Sprouts, 
Cauliflower, Chinese 
Cabbage, Collards, 
Horseradish, Mustard, 
Kale, Kohlrabi, 
Radish, Rutabaga, 
Peppergrass, 
Watercress
915
924
955
948
Seed rot 
Black rot 
Blackleg
Radish black root, 
Alternaria blight
Hot water then thiram, 
captan, chloranil or 
Semes an
Buy western-grown seed. Sow only seed 
treated with hot water. Control cab­
bage root maggots, cutworms, cabbage 
worms, etc. (Ext. Cir. 897). Four- 
year rotation.
902
916
942
Wirestem (Rhizoctonia), 
Damping-off, seed rot, 
Botrytis blight
PCNB-captan mixture Dust or spray on soil just before or 
after planting. Follow manufacturer’s 
directions carefully.
923 Clubroot PCNB 75 or Daconil 
2787 (3 Ib./50 gal.)
or
Apply in transplant water or starter 
solution, 3/4 pint per plant (about 
400 to 600 gal./A).
- ; ....'. • ~ Calomel (4 oz./^O gal.) 
or Calogreen (8 oz./50 
gal.)
Apply in transplant water (1/3 pt./ 
plant). Do not use on broccoli and 
cauliflower. Also gives maggot con-
trol in outdoor beds.
1/ See footnote 2, page 136. 
2/ See footnote 3, page 136.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
' RPD
Diseases Fungicide (lb./Acre)2/ Remarks
Cabbage, etc. 
(cont.) 960
962
9^2
Downy mildew, 
Leaf spots, 
White rust, 
anthracno se 
Botrytis blight
Maneb or zineb 
(2-3 lb./A)
Apply at 5- to 7-8ay intervals (3-5 
days for radish) in wet weather. Use 
maneb or chloranil (Spergon) in seed­
bed (2 lb./lOO gal.). Good coverage 
important; may need spreader-sticker. 
May combine with insecticides to con­
trol aphids, cabbage worms, diamond- 
back moth larva, etc. (Ext. Cir 897).
HHE
h l M
963
Mosaics, black ring- 
spot
Use insecticides to control aphids and 
cabbage worms that transmit the viruses. 
Must kill insects before they feed-- 
especially in seedbed (Ext. Cir. 897)-
961 Brittle root or 
curly top (primarily 
horseradish)
Use insecticides to control leafhoppers 
that transmit the virus (Ext. Cir 897)* 
Apply when leafhoppers first noticed. 
Additional applications may be necessary 
if infestation is severe.
Carroty Parsnip 915 Seed rot, damping- 
off '
Thiram, captan, 
chloranil or dichlone
Treat seed any time. May combine with 
insecticides.
903 Aster yellows Use insecticides to kill leafhoppers 
that transmit the virus, before they 
feed (Ext. Cir. 897)* Begin when plants 
2 to 3 inches tall; apply weekly for 
k weeks. Control weeds in and around 
plantings.
938 Cercospora leaf spot 
and Alternaria leaf 
blight
Maneb or zineb 
(2-3 lb./A)
Apply at 5- to 10-day intervals during 
rainy periods. Thorough coverage essen­
tial. Start around June 15.
Parsnip root canker Fixed copper
(3-^ - lb. metallic/A)
Apply at 10-day intervals beginning Au­
gust 1. High ridging to cover shoulders 
very beneficial.
1 / Rp p fnntnnt.p 9 .nao-p 1 qA
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No.!/ Diseases Fungicide (lb./Acre)—! Remarks
Celery, Celeriac, 
Dill, Parsley
915 Seed rot, damping- 
off, seed-borne 
blights
Hot water then thiram, 
captan, chloranil or 
Semesan
Treat seed just before planting or buy 
treated seed. If damping-off starts, 
spray plants and soil 2 to 3 times,
5 to 7 days apart. Use zineb (l T/gal.). 
Three-year-old seed is free of late 
blight.
Leaf blights and 
spots
Maneb, thiram, zineb, or 
Dyrene (2-3 lb./A)
Use ziram, ferbam, or thiram (2 T/gal.) 
in seedbed. Apply every J to 10 days 
in field except during very dry weather.
KHE
^7
Mosaics, calico 
ringspot
Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Con­
trol weeds in and around plantings. h
00
VO
Aster yellows
1
Use insecticides to control leafhoppers 
that transmit the virus. Must kill 
leafhoppers before they feed. Control 
weeds in and around plantings.
Corn (sweet and pop) 915
NHE
27
Seed rot, seedling 
blights, seed-borne 
root and stalk rots, 
leaf blights
Captan, difolatan, or 
thiram plus insecticide 
(e.g., dieldrin or 
lindane)
Treat seed any time or buy seed treated 
with both a fungicide and an insecticide.
907
NHE
36
Bacterial wilt Apply insecticides over row to control 
flea beetles that transmit the wilt 
bacteria (Ext. Cir. 897)* One to 6
sprays may be required, 3 "to 5 days 
apart. Start the day before corn comes 
up
1/ See footnote 2, page 136. 
2/ See footnote 3j page 136.
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Table 3* Condensed Fungicide Recommendations for Diseeases of Commercial Vegetable Crops (Cont.)
Vegetable
RED
No.!/ Diseases Fungicide (lb./Acre)—/ Remarks
Cucumber
Muskmelon,
(Cantaloupe),
Pumpkin,
Squashes,
Watermelon,
'Chayote,
Gherkin
915
M E
27
Seed rot, damping-off, 
seed-borne anthrac- 
nose, angular and 
Alternaria leaf spots, 
scab, fusarium wilt, 
gummy stem blight or 
black rot
Mercuric chloride 
then captan, thiram, 
chloranil or Semesan 
plus insecticide 
(e.g., dieldrin)
Treat seed or buy treated seed. Sow 
only certified, western-grown seed. 
Watering after planting with captan 
(2 lb./lOO gal. at 1 gal./l25 sq. ft., 
every 5 to 7 days) controls damping- 
off. May combine with insecticides 
to control seed-corn maggots in seedbed.
905
M E
ij-6
Bacterial wilt Use insecticides to control cucumber 
beetles that transmit the causal bac­
teria. Must kill beetles before they 
feed (Ext. Cir. 897)- Applications 
needed from young seedlings to mature 
plants. Thorough coverage is essential.
920
927
928 
918
Anthracnose,
Downy mildew,
Scab, blossom blight, 
Leaf spots and 
blights, fruit spots 
and rots, gummy stem 
blight or black rot
Maneb, Dithane M-^5, 
or zineb (2-3 lb./A)
Use captan or ziram (2-3 lb./lOO gal.) 
on young plants. Apply at 7“ to 10-day 
intervals from seedling emergence until 
vining. Start maneb or zineb after 
vines begin to run. Repeat at 5- to 10- 
day intervals until 7 to 10 days before 
harvest; keep new growth covered. May 
combine with insecticides to control 
cucumber beetles, aphids, vine borer, 
pickle worm, etc. (Ext. Cir. 897)*
919 Angular leaf spot Fixed copper 
(2-3 lb. metallic/A) 
or soluble copper 
(TC-90, Sol-Kop 10)
Apply at 5- to 7-day intervals in warm, 
wet weather; or mix with zineb or maneb 
(2 lb./A). Begin when plants start to 
vine or disease first appears.
926
M E
k6, k j
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses (Ext. 
Cir. 897). Must kill insects before 
they feed. Control weeds.
1/ See footnote 2, page 136. 
2/ See footnote 3> page 136.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD # 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Cucumber, etc. 
(cont.)
925 Powdery mildew Karathane WD (8 oz./lOO 
gal.) plus spreader- 
sticker
Dust or spray. Thorough coverage es- 
ential. Repeat 5 to 10 days later. Do 
not apply within week of harvest.
Eggplant 915
950
Seed rot, seed-borne 
anthracnose 
Phomopsis and 
Verticillium wilt
Hot water then thiram, 
captan or Semesan
Treat seed just before planting.
916 Seed rot, damping- 
off, stem blight
Captan,zineb, or ziram 
(1-2 Tb./lOO gal.)
Seedbed or flat spray, 5 gal./lOO sq. ft 
Repeat at 5- to J-day intervals.
9b9 Blight (Phomopsis, 
Alternaria, 
Cercospora), 
anthracnose
Maneb, zineb, ziram, 
or captan (3 lb./A)
Start when disease first evident, or 
first fruits half mature. Repeat at 
7- to 10-day intervals. Do not use 
copper fungicides on eggplant. May 
combine with insecticides to control 
flea beetles, aphids, climbing cutworms, 
corn earworm, etc. (Ext. Cir. 897)•
Lettuce, Endive, 916 Seed rot, damping- PCNB-captan mixture Dust seed lightly with captan 75• Then
Escarole, Salsify 9 2^ off, gray mold apply PCNB-captan as dust or spray just 
before or just after seeding. Follow 
manufacturer’s directions. Field use 
only.
Bottom rot, drop, 
stem or crown rot
PCNB 75 (2 1/2-3 IN. 
in 125 gal./A), or 
PCNB-captan mixture
Use on head lettuce only. Begin when 
plants 2-3 inches tall. Repeat 10 days 
later (25-55 days pre-harvest). Follow 
manufacturer’s directions.
Aster yellows, 
white heart
Use insecticides to control leafhoppers 
that transmit the virus. Must kill
leafhoppers before they feed (Ext. Cir. 
89T)* Applications needed throughout 
season. Also dust or spray weed borders.
1/ See footnote 2, page 136. 
2/ See footnote 3.? page 136.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
rpd"
No.!/ Diseases Fungicide (lb./Acre)i=/ Remarks
Lettuce, Endive, 
Escarole, Salsify 
(cont.)
9^4-6
NHE
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)• Sow 
only mosaic-indexed seed. Control 
weeds in and around plant-growing area. 
Keep new and old beds as far apart as 
possible.
9*42 Gray mold, downy 
mildew, other fungus 
leaf spots, white 
rust
Maneb or zineb
(2-3 Vo./a )
Apply at 5" to 7-hay intervals in cool, 
damp weather. Do not apply within 10 
days of harvest. May combine with in­
secticides to control aphids, leafhop- 
pers, caterpillars, flea beetles, etc. 
(Ext. Cir. 897).
Okra 915 Seed rot, damping- 
off
Thiram, captan, 
chloranil or dichlone
Seed treatment. Apply any time.
Onion, Garlic, 
Chives, Leek
933
915
NHE
50
Smut
Seed decay, damping- 
off, seed-borne 
purple blotch
Thiram or captan Apply to seed any time (RPD 933)* For 
onion sets, use 1 lb. (lOOfo active) to 
20 lb. seed; for bulb onions, wet seed 
with Methocel sticker and then treat 
with 8 lb. thiram 75 or captan 75 to 
8 lb. seed. For pickling and green 
bunching onions, same as for bulb onions 
but use 1/2 dosage. Control seed- and 
bulb-feeding insects (Ext. Cir. 897)*
931
9^2
930
Blast, downy mildew, 
purple blotch 
Gray mold blight 
Neck rot
Maneb, Dithane M-^ -5^  
zineb, or Dyrene 
(2-3 lb./A) plus 
spreader-sticker
Apply every 5 to 7 days in moist weather 
May combine with insecticides to control 
thrips, onion maggots, cutworms, etc. 
(Ext. Cir. 897).
1/ See footnote 2, page 136. 
2/ See footnote 3^  page 136.
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .I/ Diseases Fungicide (lb./Acre)^/ Remarks
Onion, etc. 
(cont.)
NHE
^7
Yellow dwarf, mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Keep 
new and old plantings as far apart as 
possible.
Pea, Lentil 915
9^5
912
Seed decay, damping- 
off, seed-borne 
foot rots 
Ascochyta and 
Myco sphaerella 
blights
Fusarium wilts, 
and bacterial 
blights
Thiram, captan, Dexon, 
dichlone or Semesan 
plus insecticide 
(dieldrin or lindane)
Treat seed any time or buy seed treated 
with fungicide-insecticide. Sow certi­
fied, western-grown seed. Where captan 
and thiram are used, friction may reduce 
seeding rate so graphite (l oz./bu.) 
should be added.
945 Leaf and stem spots 
or blights
Zineb or maneb 
(2 lb./A)
Apply weekly in rainy weather where 
diseases have been severe in past.
947
NHE
^7
Mosaics, streaks, 
stunt, mottle, wilt
Use insecticides to control aphids and 
other insects that transmit the viruses. 
Must kill insects before they feed (Ext. 
Cir. 897)* Also treat field borders.
Powdery mildew Karathane WD 
(5-8 oz./lOO gal.) 
or sulfur-lime dust 
parts sulfur,
6 parts lime) 30 lb./A
Do not apply at air temperature above 
80° F. or when plants are in flower. 
Two applications, a week apart, when 
mildew first appears should be suffi­
cient .
Peanut 915 Seed rot, seedling 
blights
Thiram, difolatan, 
or captan
Treat seed any time.
l/ See footnote 2, page 136. 
2/ See footnote 3> page 136.
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Table 3 . Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)^/ Remarks
Potato, Irish 915
950
Seed-piece decays, 
seed-borne 
Verticillium wilt
Captan, thiram, 
chloranil, Semesan 
Bel, dichlone, Polyram, 
difolatan, or zineb
Apply as dust or dip to cut or uncut 
tubers. Follow manufacturer’s direc­
tions. Tubers should be well corked 
over before planting.
9 3^ Blackleg Streptomycin May combine with treatment for seed- 
piece decays. Use uncut, B-size, cer­
tified seed.
935
936
Early blight 
Late blight
Maneb, Dithane M-45, 
difolatan, or Polyram
(2-3 It./A)
Apply at 4- to 10-day intervals. If 
rainy, shorten interval; if dry, lengthen 
For "finish up" sprays use fixed copper 
(3 lb. metallic/A). May combine with 
insecticides to control leafhoppers, 
flea beetles, aphids, Colorado potato 
beetles, etc. (Ext. Cir. 897).
909 Common scab, 
black scurf 
(Rhizoctonia)
PCNB May help on mineral soils. Work into 
top 4-6 inches of soil at or before 
planting. Follow manufacturer’s direc­
tions carefully.
NHE
22,47
Mosaics, leaf roll, 
mottle, purple-top, 
yellow dwarf
Use insecticides to control aphids, 
leafhoppers and other insects that 
transmit the viruses. Must kill in­
sects before they feed (Ext. Cir. 897)-
Rhubarb Root and crown rots Fixed copper Drench crowns early in spring and after
(3 lb. metallic/A) harvest. Plant only in well-drained
soil.
Leaf and stalk spots, Thiram, maneb, fixed Avoid applications from 2 weeks before
anthracnose copper or captan harvest until cutting is completed.
May combine with insecticides to con­
trol stalk borers and rhubarb curculio 
(Ext. Cir. 897)*
17 See footnote 2, page 136.
-
w
-
Table 3 . Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb,/Acre)2/ Remarks
Rhubarb (cont.) NHE
^7
Mosaics, ringspots Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897).
Sweet potato 953
95^
957
Black rot 
Fusarium wilt 
Scurf
Mercuric chloride
Semesan Bel, Coromerc, 
or Puratized Agricul­tural Snrav
Dip disease-free seed stock just before 
planting. Seedbed disinfestation (Ext. 
Cir. 893)*. Three- to k-year rotation.
95^
958
95T
Fusarium wilt 
Foot rot 
Scurf
Same as for black rot 
or use zineb, thiram, 
or ziram (l l/2 oz./ 
gal.)
Dip roots and base of sprouts just be­
fore planting. Do not rinse after 
treatment. Seedbed disinfestation 
(Ext. Cir. 893)* Four- to 5-year ro­
tation.
952 Storage rots Botran Helps to reduce transit and market losses 
due to Rhizopus soft rot and black rot.
Tomato
(General reference: 
Ext. Cir. 809, 
"Tomato Diseases 
and Insect Pests")
915
910
908
929
9^1
Seed decay, 
seed-borne 
bacterial spot, 
speck and canker, 
Early blight, 
Septoria blight, 
anthracnose 
Fusarium wilt, 
Leaf mold
Hot water then 
captan, thiram, 
or Semesan
Treat seed, buy treated seed, or certi­
fied, disease-free transplants.
910 Bacterial spot Fixed copper- Start when seedlings emerge and apply
streptomycin mixture every 5 days. In field, use fixed 
copper (2 lb. metallic/A) plus maneb 
(2 lb./A).
1/ See footnote 2, page 136. 
2/ See footnote page 136.
Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
Do .1/ Diseases Fungicide (lb ./Acre)2/ Remarks
Tomato (cont.)
1
vo
 
vo
0
 
£
CO
 
ov Damping-off, 
seedling blights 
Collar rot
Captan- or ziram-PCRB 
mixture
Dust or spray in seedbed. Follow the 
manufacturer's directions. Apply as 
plants emerge so spray runs down stems 
onto soil. Repeat every 4 to 7 days 
until 10 days before transplanting.
908
913
9k l
Septoria blight, 
early blight, 
anthracnose 
Late blight and 
buckeye rot, 
gray leaf spot 
Leaf mold
Maneb, Dithane M-^5, 
Polyram, or zineb 
(3-^ lb./A)
Apply every 7 to 10 days after first 
fruit clusters form. Five or more 
sprays may be necessary, depending on 
the weather. Combine with insecticides 
to control flea beetles, climbing cut­
worms, hornworms, fruit flies, blister 
beetles, etc. (Ext. Cir. 897)* Soil 
surface spray of maneb after last cul­
tivation improves anthracnose control.
917
RHE
b j
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses.
Must kill insects before they feed 
(Ext. Cir. 897)• Control weeds in and 
around plant-growing area. Set out 
certified, virus-free transplants or 
start with virus-free seed.
906 Blossom-end rot Calcium chloride 
(3 lb. 95$ material 
or k lb. of 78$)
Suggest adding to 3 bo A consecutive 
sprays in the regular schedule. Start 
when fruit are size of golf balls. 
Maintain uniform soil moisture, where 
possible.
91^ Cloudy spot Use insecticides to control stink bugs 
that produce cloudy spot by feeding 
punctures (Ext. Cir. 897)*
1/ See footnote 2, page 136. 
2/ See footnote 3; page 136*
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No.l/ Diseases Fungicide (lb./Acre)^/ Remarks
General diseases 
that attack most 
vegetables
916 
942- 
Circ.
802
893
Damping-off, 
seedling blights 
Gray mold or 
Botrytis blight
After planting apply 
captan, thiram, or 
zineb (l T/gal.); 
ferbam or ziram 
(2T/gal.)
Disinfest seedbed soil with steam or 
chemicals (Ext. Cir. 893)> then apply 
seed treatment (see preceding pages). 
Then apply sprays or drenches after 
planting. Apply only if damping-off 
appears in seedbed and when seedlings 
need water. (For crucifers, pepper, 
peas, beans, tomato, lettuce, may add
PCRB to other fungicide to give broad- 
spectrum control.) Use at least 5 gal. 
per 1,000 sq. ft. of bed. Repeat at 
5- to J-day intervals when temperature 
is below 75° F •
Cir.
893
901
904
912
929
954
Root knot and 
other nematodes 
Fusarium wilts
A number of chemicals 
may be used. Consult 
Cir. 893 for names, 
general precautions, 
and directions.
Disinfest seedbed soil (steam preferred, 
if available). Follow manufacturer's 
directions exactly. Fumigants work best 
in light, loose soils free of trash, 
clods, and lumps. Avoid recontamination 
of treated soil. Best to apply during 
fall previous to planting. In general, 
soils must be at least 55° F. at the 
6-inch depth with time lapse of 21 days 
between treating and seeding. Some 
require gas-tight plastic covers.
902
911
922
923
932
948
953
Root and stem (crown) 
rots
950 Verticillium wilt
1/ See 
2/ See
footnote
footnote
2,
3,
page
page
136.
136.
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DISEASES ATTACKING APPLES*
Control: Not necessarily listed in order of effectiveness,
(Materials per 100 gallons unless otherwise stated,)
C = cover
Disease Chemical Time Remarks
Bitter rot 1 . Captan (50%); 2 lb. During growing season; 1 and 2. Can he used within
Glomerella cingulata 2, Captan; 1 lb,; Zineb especially July and 1 day of harvest.
1 lb. August. Start control 3. Watch for black residue.
3. Ferbam (76%); 2 lb. in 3rd c. if. No time limitations hut
if. Folpet (50%); 2 lb. do not start until 5th c.
5. Bordeaux; if-6-100
Black rot; and frogeye leaf spot 1 . Ferbam (76%); 2 lb. Late spring and early 5. Apply in delayed dormant
Physalospora obtusa 2. Captan (50%); 2 lb. summer plus regular scab to reduce wintering fruit-
3. Captan (50%); 1 lb.; 
Zineh (75%); 1 lb. '
schedule. ing bodies.
if. Zineh (75%); 2 lb.
5- Bordeaux 8-8-100 
3% miscihle oil
Black pox 1. Captan (50%); 1 1/2- Calyx through 6th c. Bark cankers difficult to
Helminthosporium papulosum
2.
2 lh.
Thirarn (50%); 2 lh.
control.
Blister canker Cut out infected areas. Avoid large pruning wounds.
Nummularia discreta Paint wounds. Do not plant Gano or Ben
Davis.
31ister spot 1. Captan (50%); 2 lh. Petal-fall through 5th  c.
Pseudomonas papulans
Blotch 1. Ferbam (76%); 2 lh. Pink through 2nd c.
Phyllosticta solitaria 2. Zineh (75%); 2 lh.
3. Niacide M; 2 lh.
Botryosphaeria fruit rot 1. Captan (50%); 2 lh. Not fully known. Start Adding lead arsenate 1 l/2 lh.
Botryosphaeria rihis 2. Folpet (50%); 2 lh. at calyx and continue in early covers may increase
(Phaltan) through 7th c. effectiveness.
D ISEASE S ATTACKING APPEES ( C o n t . )
Disease Chemical Time Remarks
Brooks spot 1. Ferbam (76/), 2 lb. 2nd through 5 th c. Not common in all orchards.
Mycosphaerella pomi 2. Zineb (75/0, 2 lb.
3. Captan (50/), 2 lb.
Rust, cedar--apple, quince, and 1. Ferbam (76/0, 2 lb. Prepink through 3Fd c. Actidione 100 p.p.m. applied
hawthorn 23 Zineb (75/0, 2 lb. to cedar trees in spring when
Gymnosporangium juniperi-virgin!- 3. Niacide M, 2 lb. galls start to show horns will
anae, G. clavipes, G. glohosum stop gall development.
Fire Blight 1. Bordeaux 1/2-2-100 Start at pink bud stage Prune out wintering cankers.
Erwinia amylovora Triton B1956, 3 oz. and make k applications Summer-prune blighted twigs,
2. Streptomycin 50-100 at 3-day intervals for if possible.
p.p.m. blossom blight. Approxi- 3. Used only in spring dor-
3. Copper sulfate, 4 lb. mately 3 weeks after mant.
petal-fall start sprays 2. Most effective when ap-
for twig blight. plied during cool and 
slow drying climate.
Use 2 at 100 p.p.m. on non­
bearing varieties.
Fly speck 1. Captan (50/), 2 lb. Use through cover sprays. Applications in August needed
Microthyriella pomi 2. Ferbam (76/), 2 lb. during wet season. 1 and 4.
Sooty "blotch 3. Glyodin (34/), 1 it. l/2 strength in combination
Gloeodes pomigena 4. Zineb (75/0, 2 lb. most commonly used.
5- Niacide M, 2 lb.
Powdery mildew 1. Wettable sulfur, 4 lb. 1. Prepink through 1st c. Jonathan, Rome Beauty, Cort-
Podosphaera leucotricha 2. Karathane (25/), 2. 2nd c through 4th c land especially susceptible.
3A  lb. or later, if needed.
3. Lime sulfur, 2 gal. 3. Only delayed dormant.
Scab 1. Wettable sulfur, 6 lb. Start at prepink and use Various materials may be com-
Venturia inaequalis 2. Captan (50/), 2 lb. as needed throughout sea- bined at 1/2 strength.
3. Organic mercury at son. Early sprays at 7- 1. Omit in hot weather.
manufacturer’s re com- day intervals. 6. Especially effective, may
mendation. 3. Only prebloom. russet Golden Delicious.
4. Glyodin (34/), 1 qt.
5. Zineb (75/), 2 lb.
6. Dodine (cyprex) (65/), 
l/2 lb.
“6
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ISEASES ATTACKING APPLES (Cont.)
Disease Chemical Time Remarks
itter pit or stippen No control. Balanced fertilizers sug­
gested.
onathan spot No control. Develops as apples ripen in 
storage. Avoid long storage.
pple measles 1. Maintain soil near 
pH 6.0.
DISEASES ATTACKING FEARS
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Tretlight 1. Plant resistant varie- 2 to 4 sprays at ^-day Prune out infected branches
Erwinia amylovora ties only. intervals during and and use general sanitation.
2. Bordeaux 1-3-100 + following full bloom. 3. Use only on nonbearing
Triton BI956, 3 oz. varieties after fruit
3* Streptomycin 100 p.p.m. form.
jeaf "blight 1. Ferbam (76#), 2 lb. 3 to t sprays starting
Pahraea maculata 2, Captan (50 rfo), 2 lb. at petal-fall.
.eaf spot 3. Bordeaux 2-i-lOO
Mycosphaerella sentina
3c ab
Venturia pyrina
3ooty blotch 1. Ferbam (76$), 1 to Petal-fall through 3rd c.
Gloeodes pomigena 1 l/2 lb. In wet years protection
rly speck 2. Glyodin (3^i°)} 1 qt. is needed throughout the
Microthyriella pomi See apple recommendation. growing season.
Stony pit (virus) Rogue infected trees.
-o
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DISEASES ATTACKING GRAPES
(Control: Materials per 100 gallons unless stated otherwise*)
Disease Chemical Time Remarks
31ack rot 1 . Ferbam (76$), 1 l/2- 1 and 2. Spray as needed Ferbam preferred, but will
Guignardia bidwellii 2 lb. at 10- to l4-day in- not control mildew diseases.
2. Bordeaux 4-4-100. tervals,starting when
3. Captan (50$), 2 lb. shoots are 2-4" long,
4. Folpet (50$), 2 lb. until 10 days after
5* Fixed copper (see manu­
facturers recommenda­
tion) .
bloom. All applications not needed 
in certain vineyards.
)owny mildew 1. Bordeaux 4-4-100. 1 . Just before bloom,
Pl^smopara viticola 2. Captan (50$), 2 lb. at petal-fall and
3# Folpet (50$), 2 lb. 10 days later.
4. Fixed copper (see manu­
facturer’ s recommenda­
tion) .
towdery mildew l. Bordeaux 2-2-100 4 to 5 weeks before har-
Uncinula necator 2. Fixed copper (50$), vest and 10 days later.
1 lb. plus hydrated 
lime, 3 lb.
)ead-arm l* Removal of affected 2. Applied at bud swell. Sprays for blackrot may also
Cryptosporella viticola
2.
parts of the vines. 
Captan (50$), 2 lb.
be effective for dead-arm.
(Control:
DISEASES ATTACKING 
Materials per 100 gallons
PEACHES
unless stated otherwise. )
Disease Chemical Time Remarks
acterial spot 
Xanthomonas pruni
1 .
2.
Zineb (75$), 2 lb.
CuSOi}., 4 lb. followed 
by hydrated lime 4 lb. ;
1. Start shuck-off and 1. Does not give complete 
apply as needed, control but helps.
2. After Oct, 15, but 
before dormant.
-151-
DISEASES ATTACKING PEACHES (Cont.)
Disease Chemical ~Time Remarks
Brown rot
Monilinia fructicola 
Rhizopus rot
Hhizopus nigricans
1 .
2.
3.
Captan (50$), 2 lb. 
Dichlone (50$), l/2 lb. 
Wettahle sulfur, 6 lb.
Thiram ( 65$ ) ,  2 lb.
NIacide M, 2 lb.
Bntran . .
1 ,
2.
6 .
3, 4, and 5. During 
period when peaches 
are maturing.
Pink through "bloom.
1 day before harvest.
Prevent insect injury to 
fruit.
2. Especially good for blos­
som blight.
Sanitation important.
Peach leaf curl 1 . Bordeaux 3-100. 1 . In dormant period. 1. Be sure to apply before
Taphrina deformans 2. Lime sulfur, 5 gal. buds begin to swell.
3. Any good fungicide. If compatible, can be com-
bined with dormant oil.
Scat 1 . Sulfur, 6-8 lb. 1 . Start at shuck-off None of the organic fungi-
Cladosporium carpophilum and include in sprays cides will control this dis-
up to 3 weeks before ease.
harvest.
Viruses - little peachy peach Rogue out infected trees. If yellow-red viroses occurs,
yellowing, rosette, yellow- kill out all choke cherry
red viroses (X-disease) trees in vicinity of peaches.
DISEASES ATTACKING PLUMS AND PRUNES
(Control: Materials per 100 galIons unless stated otherwise.)
Disease Chemical Time Remarks
Bacterial spot
Xanthomonas pruni
See peach recommendation.
Black knot
Dibotryon morbosa
1 .
2.
3.
Bordeaux 8-8-100 
with oil, 2 gal.
Lime-sulfur, 12 gal. 
Cut out and burn in­
fected limbs.
1, Dormant or delayed 
dormant.
2, Delayed dormant.
Especially severe on Stanley 
and Damson varieties. Carry 
complete program for at least 
two successive years.
DISEASES ATTACKING PLUMS AND PRUNES ( C o n t . )
Disease Chemical Time Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot or shot hole 
Coccomyces prunophorae
See recommendation for 
cherry leaf spot.
DISEASES ATTACKING CHERRIES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot
Coccomyces hiemalis
1 .
2.
3.
k.
Dodine (65$), Cyprex, 
l/2 lb.
Glyodin (3^$), 1 qt. 
Ferbam (76$), 2 lh. 
Fixed copper ( 5 0$),
1 l/2 lb. plus hy­
drated lime, 3 lb.
Start at shuck-fall, 2- 
week intervals until har­
vest and immediately 
after harvest.
Post-harvest spray very im­
portant.
Dodine is especially effec­
tive.
Powdery mildew
Podosphaera oxyacanthae
1 .
2.
Wettable sulfur, 6 lb. 
Fixed copper (50$),
1 l/2 lb. plus hy­
drated lime, 3 lh.
When mildew appears, 
maintain protection of 
new growth.
More likely to be a problem 
in the nursery,
2. Only on sour cherries.
DISEASES ATTACKING STRAWBERRIES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Leaf diseases
Mycosphaerella fragariae 
(leaf spot)
1 . Captan (50$), 6 lb. per 
acre per application
At 7“ ho 10-day intervals, 
starting with 1st bloom, 
until harvest.
Read label for restrictions. 
Plant resistant varieties if 
possible.
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DISEASES ATTACKING STRAWBERRIES (Cont.)
Disease Chemical Time Remarks
Diplocarpon earliana 
(leaf scab) 
Dendrophoma obscurans 
(leaf blight)
2.
3.
k.
Captan dust ( j  l/2$), 
ho lb. per acre. 
Thiram (65^), 6 lb. 
per acre
Dodine (65%)., Cyprex, 
2 l/2 lb. per acre.
Blossom blight and fruit rots 1. Captan (50%), 6 lb. As 1st blossoms appear Additional applications
Botrytis cinerea per acre per applica- and every 7-10 days until through harvest if needed.
Rhizopus nigricans tion. harvest. Dusts, when foliage is wet,
2. Captan dust (7 l/2$), are most effective.
ho lb. per acre.
3- Thiram (65$), 6 lb.
per acre.
k. Botran .1 lb._( 7S% W.P. ) Tier- acre________
Red stele root rot 1. Plant healthy stock in Sparkle, Midland, and Ver-
Phytophthora fragariae non-contaminated soil. milion are resistant to com-
2. Use resistant varieties. mon strain. Surecrop is
resistant to all strains.
Viruses 1. Plant virus-free plants.
2. Control aphids.
Black root rot Tentative. Vigorous plants are much less
Fusarium-Fythium 1. 1,000 lb. 0-20-20 susceptible.
complex per acre.
Vert ici H i  urn wilt See raspberry recommendation,t
VerticiIlium albo-atrum
lematodes Contact your state agricul­
tural experiment station 
for suggestions and latest 
recommendations.
DISEASES ATTACKING RASPBERRIES, BLACKBERRIES, AND DEWBERRIES 
(Control: Materials per ICO gallons unless stated otherwise.)
Disease Chemical Time Remark s
Anthracnose 1. Bordeaux 8-8-100 and 1 and 2. Delayed dormant Black raspberries are most
Elsinoe veneta 3i<a dormant oil. only. susceptible, but reds and
2. Lime-sulfur, 10 gal. 3 and 4. Just before and blackberries are sometimes
3. Ferbam (76^), 2 lb. just after bloom. severely damaged. Disease
Captan (50$), 2 lb. sometimes known as graybark
5. Remove "handles" of 
black or purple tip 
plants before planting.
on red raspberries.
Spur blight 1. Lime- sulfur, 10 gal. 1 and 2. Delayed dormant Black and purple raspberries
Didymella applanata 2. Bordeaux 8-8-100 and or green tip. and blackberries not affected
yjo dormant oil. seriously.
3. Provide good ventila­
tion by controlling 
weeds and maintaining
narrow rows.
Mildew 1. Karathane or Mildex, 1. Immediately after Latham red raspberry is va-
Sphaerotheca humili 3/h lb. (Dinitro phenol harvest and 10 days riety most severely affected
crotonate). later* by mildew.
Gloeosporium blight No satisfactory control. More often found on black
Gloeosporium angulatum Cutting out and burning raspberries than on other
affected canes usually is 
recommended.
brambles.
Verticillium wilt 1. Use planting stock Losses from wilt are greatest
VerticiIlium albo-atrum
2.
only from wilt-free 
parent plantings.
Avoid use of sites 
recently planted to 
wilt-susceptible crops, 
such as tomatoes, po­
tatoes, peppers, and 
eggplant.
in black raspberries.
DISEASES ATTACKING RASPBERRIES, BLACKBERRIES, A N D  DEWBERRIES (Cont. )
Disease Chemical “ Time Remarks
Orange rust 1. Destroy all rusted plants Blackberries and black rasp-
Gymnoconi a int er stitialls in the planting and sur- berries are most severely
rounding territory in the damaged. Reds resistant.
spring "before the rust
spores become mature.
Crown gall and cane gall 1. Plant stock from healthy Do not injure roots. Crown gall damages all bram-
Agrobacterium tumefaciens parent plantings on non- bles. Cane gall is most
and contaminated soil. prevalent on blackberries,
Agrobacterium rubi 2. Remove "handles" from new black raspberries, and boy-
plants before planting. senberries.
Virus diseases 1. Plant stock from healthy Control of raspberry aphids
Mosaics parent plantings. should slow spread of viruses.
Streaks 2. Isolate new plantings
Leaf curl from disease sources.
3. Rogue infected plants.
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f u n g i c i d e , NEMATOCIDE, AND PRESERVATIVE TOLERANCES AND 
USE RESTRICTIONS APPROVED BY U.S.D.A. AS OF JANUARY 1, 1967
Malcolm C. Shurtleff and Donald H. Scotti.^
Under the provisions of the Miller Amendment (Public Law 518), the Food and Drug 
Administration of the U.S. Department of Health, Education, and Welfare has es­
tablished tolerances or limits on the amount of pesticide a raw agricultural food 
product may carry in interstate commerce. Growers, farm advisers, and pesticide 
company representatives must understand and follow the intent of this law. Nearly 
all pesticides necessary to protect our food crops have satisfactory tolerances 
that permit them to be used and still meet F.D.A. and U.S.D.A. restrictions. 
Because of possible carry-over to meat or milk, forage plants and plant residues 
used for feed are included. Ornamental shrubs, trees, flowers, and lawns are not 
included in the law at present.
At this time most fungicides are involved only when applied as sprays or dusts 
to the edible portion of the plant or as seed or soil treatments. Nematocides 
are included as soil fumigants (Table 3). Materials applied to the soil, the 
seed,or seedlings in the plant bed are exempt when none of the chemical is pres­
ent at harvest.
Three fungicides are considered nonpoisonous and may be used even after harvest 
in accordance with good agricultural practice. They are sulfur, lime, and lime- 
sulfur. The common copper materials, such as fixed or neutral coppers and bor­
deaux mixture, are exempt from tolerance restrictions when applied before har­
vest in accordance with good agricultural practice. They are not exempt if used 
at time of or after harvest. Tolerances for some copper compounds on some crops 
(e.g., basic copper carbonate on pears) have been set for post-harvest applica­
tion. An additional group, including PCNB (Terraclor), chloranil (Spergon), and 
dinocap (Karathane), have no need for a tolerance, since they have been shown to 
leave no residue when applied not closer than 21 days to harvest.
Several materials that are not permitted on crops at harvest may be applied early 
in the season,since the residues do not persist. An example is the use of phenyl 
mercuric acetate on apple, cherry, peach, and pear no later than petal-fall and 
on strawberry, dormant or post-harvest. There is a zero tolerance for all 
mercury-containing compounds on fruits or vegetables prepared for market. Seed 
going to market for food, feed, or oil purposes containing even one seed treated 
with a mercury fungicide may cause an entire carloadtobe condemned or destroyed. 
(Read Report on Plant Diseases No. 1001 (revised), "Fungicide Seed Treatment for 
Small Grains," and No. 915, "Vegetable Seed Treatment," for details.)
1/ Extension plant pathologist and extension assistant in plant pathology, re­
spectively.
- 158-
Two basic philosophies govern the level of tolerance that is established: (l) The 
tolerance shall reflect the residue normally resulting from good agricultural 
practice. A material of relatively low animal toxicity may require a low toler­
ance where it customarily is used long before harvest or where a low residue 
deposit results. (2) The tolerance must be so low as to involve no hazard to the 
consumer. A very low numerical tolerance may result from either or both of these 
approaches.
Growers have nothing to fear from the law so long as they use fungicides and 
other pesticides according to the label, only on the crops specified, in the 
amounts specified, and at the times specified. Farmers must plan to follow a 
pesticide program that will assure the production of food crops with no_ excessive 
residues. Food products marketed with residues exceeding F.D.A. tolerances may 
be injurious to consumers, may be confiscated, and may cause the grower to be 
brought to court.
Newly developed materials receive a label clearance (tolerance status) as they 
meet requirements, while old materials may receive tolerances for additional crops. 
Before a label is granted for a crop,the manufacturer must present complete data 
on residue analysis and safety. A need for that material on each crop must also 
be certified by the U.S. Department of Agriculture. High costs make it unlikely 
that newer materials will be labeled for use on minor crops where the volume of 
use would be small. For example, it now costs a chemical manufacturer almost 
$5 million, and 10 years or more of research, to discover a new pesticide in the 
laboratory, test it adequately for safety to plants, animals, and humans, develop 
residue analysis, build a pilot plant, have it tested by agricultural experiment 
stations, promote the new chemical, and finally place it on the market.
On food or forage crops„ extreme care is needed to be sure that only approved 
materials are applied and that they are used in the manner specified on the label. 
Any grower wishing to use a pesticide other than those specifically listed should 
obtain assurance that the material possesses a tolerance or label clearance for 
that crop at the time of application. When two or more fungicides, nematocides, 
or other pesticidal chemicals are mixed together, the limitations applicable to 
the ingredients having the most restricted registrations must be followed.
The Pesticide Regulation Section of the U.S. Department of Agriculture studies 
residue data submitted by chemical manufacturers and establishes time limitations 
between the last application of pesticide and harvest. During this time interval, 
the pesticide residue will decrease to within the permitted tolerance under nor­
mal conditions. Approved time limitations and other restrictions are given on 
the following pages (Tables 1 to 6).
The following is an explanation of certain terms used in directions for use on 
labels accepted for registration under the Federal Insecticide, Fungicide, and 
Rodenticide Act.
I. "ULTRA LOW VOLUME SPRAYS": '
Applies when total volume of spray to be applied per acre is 1/2 
gallon or less and is applied undiluted.
II. "LOW VOLUME" OR "CONCENTRATE SPRAYS":
Applies when total volume of spray to be applied is adequate to 
uniformly cover crop being treated, but not to point of runoff.
III. "FULL COVERAGE SPRAY":
Applies when total volume of spray to be applied thoroughly 
covers crop being treated to point of runoff or drip.
The listing of a fungicide for a crop does not necessarily constitute recommenda­
tion for control of a disease on that crop by the Illinois Cooperative Extension 
Service and Agricultural Experiment Station.
Table 1. FUNGICIDES— Recommended Time Limitations Between Last Application at Normal Rate and Harvest or Date 
of Last Application (that will keep residues within tolerances set by Food and Drug Administration). 
FUNGICIDE USES APPROVED BY U.S.D.A. JANUARY 1, 1967
FDA-permitted tolerance
Crop
Captan 
100 ppm.
Ferbam
___7 ppm.______
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Fruits
Apple, crabapple 0* days,ph 7 days 0 days 0 days cover sprays, 7 days
Apricot 0 sph 21 lb petal-fall early covers
Blackberry 0 b0 to bloom lit early July
Blueberry, huckleberry 0 kO — — 21 after bloom
Cherry 0,ph 0 petal-fall 7 7
Currant — Ik — 7 —
Gooseberry fruits form lb — 7 —
Grape 0,ph 7 7 7 fruits form
Nectarine 0 sph petal-fall lit itO brush off excess residue
Peach 0 sph 21 lit■, 2 if brushed 30 petal-fall, or brush or wash
Pear 0,ph 7 — 7 cover sprays, 0
Pecan — — — i*5 5 covers (0.1 ppm.)
Plum (prune) 0 7 petal-fall 30 —
Quince 7 7 — Lo —
Raspberry 0 Ho to bloom lit 3
Strawberry 0 lb — 7 7 or wash fruit
Walnut — — — 0 —
Vegetables
Asparagus root dip _ A post-harvest __
Beans 0,pp b ,B it 7 ,pp it (snap)
Beet, garden 0,pp — — 7 (tops) 7 (tops)
Broccoli PP plant bed 3 or trim & wash 7 7
Brussels sprouts PP — 0 7 0
Cabbage PP plant bed 7 7 7
Cantaloupe (muskmelon) 0,ph,pp 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower PP — 0 7 7
Celery 0 K0 PS Pf O (strip & wash) 0 (strip & wash) 0 (strip & wash) 0 (strip & wash)
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Table 1 (Cont.)
FDA-permitted tolerance
Captan Ferbam Maneb Zineb Ziram
Crop 100 ppm. T PPm- 7 or 10 ppm. 7 or 25 ppm. _____________________________
Vegetables (Cont.) 
Chinese cabbage 7
Corn, sweet and pop 10,B,pp — 0 ,B 0 ,B —
Cucumber 0,ph 0 0 0 0
Eggplant 0,pp — 0 0 0
Endive, escarole — — 7 and wash 7 —
Kale, collards PP — — 7 0
Kohlrabi PP — 0 half grown 7i
Lettuce 0,pp plant bed 7 (strip & wash) 7 (leaf); 5 (head) —
Mustard greens — — — 7 —
Onions, garlic 0 ,ph — 0 7 (green) 0 (dry)
Peas PP — — 10,pp 7
Peppers 0,pp plant bed 0 0 0
Pot at oil/ ' 0,ph 0 0 (0.1 ppm.) 0 0
Pumpkin 0 — 0 0 0
Radish — — — 0 0
Rhubarb 0 — 0 0 0
Spinach 0,pp — 7 and wash 7 0
Squashes 0 0 0 0 0
Sugar beets — — 10 (i+5 ppm. ) ,B 30 ,B —
Swiss chard — — — 7 —
Tomato 0,pp 0 0 0 0
Turnip, rutabaga — 0 — 7 (tops); 0 (roots) 0
Watermelon 0 0 0 0 0
* Indicates number of days between last application and harvest; 0 = harvest.
A Post-harvest applications to ferns only, or young plantings that will not be harvested.
B Do not feed treated tops or forage to dairy animals or animals being finished for slaughter, 
ph Cleared for use as a post-harvest dip at 0.12 percent. (0.25% for Captan on cantaloupe and cucumber.) 
pp Cleared for use as a preplanting soil treatment.
aJ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
-0
9
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Table 2. Label Information on Fungicides of Less General Use
Fungicide (tolerance) Crops and use restrictions
DIAMMONIUM ETHYLENE BIS- 
DITH10CARBAMATE (Amobam) 
(7 or 25 ppm. as Zineb)
Celery, Corn— to harvest; Onion, Potato, Pumpkin, 
Spinach, Squash, Tomato— 7 hays; Lettuce,Pepper—  
plant bed soil drench; Mushrooms— casing soil 
between "breaks."
CHLORANIL (Spergon) Cantaloupe (Muskmelon)— to harvest; Beets, Let­
tuce, Spinach (2 lb. plus 26 lb. sulfur per 
acre)— to harvest; Celery, Cole Crops, Lettuce, 
Mustard, Spinach, Turnip— plant bed soil treat­
ment; Sweet Potato— root or sprout dip before 
bedding.
COPPER (Fixed, Neutral, 
Basic)
There are numerous formulations. The common cop­
per materials are exempt from tolerance restric­
tions when applied before harvest in accordance 
with good agricultural practices. They are not 
exempt if used at time of or after harvest. See 
label.
CYCLOHEXIMIDE (Acti-dione) Cherries— to U days before harvest.
(2 ppm.)
DEXON Beans, Beet, Corn, Peas, and Sorghum: Seed treat­
ment only. Do not use treated seed for food, feed, 
or oil. Sugar Beets— in furrow at time of plant­
ing.
DICHLONE (Phygon) 
(3 or 15 ppm.)
Apple— 1 day before harvest; Apricot— petal-fall; 
Cherry, Plum, Prune, and Strawberry— 3 days;
Peach and Bean— 7 days; Pear— first cover; Rasp­
berry and Nectarine— bloom; Cabbage— 28 days after 
setting,combined with 30% sulfur; Celery, Potato 
(foliage), Tomato, and Watermelon— to harvest; 
Potato— seed-piece dip; Tomato— plant bed treat­
ment; Sweet Potato— post-harvest to potatoes be­
fore storage and sprout dip before plant; Corn,
Pea— seed treatment only. Do not use treated 
seed for food, feed, or oil.
DICHLORAN (Botran) Cherry, Strawberry, Greenhouse Tomato— to harvest; 
Apricot, Grape, Nectarine, Peach— 1 day; Cherry, 
Peach, Sweet Potato— post-harvest spray or dip - 
see label; Garlic, Onion— soil application before 
seeding or spray to soil around sets or buds;
Peach— 0.2% fruit wrap tissues (2000 ppm. on 
paper); Leaf Lettuce (greenhouse)— lU days (do 
not apply to wilted plants or seedlings).
DIFOLATAN (Folcid) Potato— no-residue basis; no limitation on time 
before harvest is required. Seed treatment only 
for Corn, Peanut, and Sorghum. Do not use 
treated seed for food, feed, or oil.
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Fungicide (tolerance) 
DINOCAP (Karathane)
DIPHENYL AMINE (DPA, No 
Scald DPA)
DODINE (Cyprex) (5 ppm.)
DYRENE (1 or 10 ppm.)
FOLPET (Phaltan) (50 ppm.)
GLYODIN (5 ppm.) 
GLYOXIDE
HEXACHLOROPHENE (Nabac)
(0 ppm.)
MERCURIC CHLORIDE 
(0 ppm.)
Table 2 (Cont.)
___________ Crops and use restrictions___________
Raspberry, Cantaloupe (Muskmelon), Cucumber, 
Honeydew Melon, Pumpkin, Squash, and Watermelon—
7 days; Apple, Gooseberry, Grape, Pear, and 
Strawberry— 21 days; Apricot and Peach— 1+5 days.
Apple— pre-harvest application within 36 hours of 
harvest. Do not graze cover crops in treated 
orchards. Do not use treated apples in the manu­
facture of pomace for livestock feed. Do not 
wrap treated apples. See Table 6.
Apple and Pear— 5 to 7 days; Cherry (sour)— to 
harvest; Strawberry— lU days; Black Walnut— no 
time limitation; Pecan— to shucks starting to 
open; Peach— delayed dormant (western states 
only). Do not feed pomace from treated Apples 
to livestock. Do not graze meat or dairy ani­
mals in treated Pecan or Walnut groves.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honey- 
dew Melon, Onion, Pumpkin, Potato, Shallot, Squash, 
Tomato, Watermelon, and Celery (strip and wash)—  
to harvest; Strawberry— 5 days; Blackberry, Blue­
berry , Huckleberry, Loganberry, and Raspberry—  
ik  days.
Apple, Blackberry, Blueberry, Boysenberry, Canta­
loupe (Muskmelon), Cherry (sour), Crabapple, Cu­
cumber, Currant, Dewberry, Garlic, Gooseberry,
Grape, Honeydew Melon, Huckleberry, Leek, Lettuce, 
Loganberry, Onion, Potato (foliage), Pumpkin, 
Raspberry, Shallot, Squash, Strawberry, Tomato, 
and Watermelon— to harvest; Celery— 7 days.
Apple , Peach, and Pear— to petal-fall; Cherry—
7 days.
Apple, Cherry (sour), and Pear— to harvest.
Potato— to harvest; Cucumber— 3 days; Pepper and 
Tomato— 5 days; Peach— to shuck-fall; Bean, Cab­
bage , Celery, and Watermelon— drench in seed row 
areas until seedling plants established. Do not 
feed treated foliage to livestock.)
Broccoli, Brussels Sprout, Cabbage, Cauliflower, 
and Kohlrabi— apply h oz. of 0.1% solution around 
base of young plants after transplanting (l gal. 
per 35 ft. of row). Do not apply after edible 
parts start to form; Apple, Pear, and Quince—  
apply to fire blight cankers; Cherry and
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Table 2 (Cont.)
Fungicide (tolerance) Crops and use restrictions
MERCURIC CHLORIDE (Cont.) Peach— apply to infested wood (canker and rot 
fungi); Potato— seed-piece treatment only. Soak 
uncut tubers 1 1/2 hours (U oz./30 gal. water).
MERCURIC OXIDE (0 ppm*) Potato— seed-piece treatment only (l lb./30 gal. 
water). Soil treatment applied with fertilizer 
(U.9 It./A.).
MERCUROUS CHLORIDE 
(0 ppm.)
Early-season Yise only. Broccoli, Cabbage, Cauli­
flower, Onions, Radish, and Turnip— apply around 
base of young plants. Repeat application 2 or 3 
times. Dip roots of transplants in k j dust be­
fore transplanting.
NABAM, lQ-k2% liquid Used with zinc, iron, or manganese salts— the 
tolerances for ZINEB, FERBAM,or MANEB apply.
When used without zinc, iron, or manganese salts, 
use to harvest on Apple, Bean, Cabbage, Canta­
loupe (Muskmelon), Celery, Cucumber, Cucurbits, 
Eggplant, Grape, Onion, Pepper, Potato, Squash, 
Tomato, and Watermelon.
NABAM, 93$ WP 
(Dithane A-hO)
Used with zinc, iron, or manganese salts— the 
tolerances for ZINEB, FERBAM, or MANEB apply.
NIACIDE M Apple— to harvest; Pear— petal-fall (northwestern 
states only).
POLYETHYLENE POLYMER 
(Polyram) (0 ppm.)
Apple— to petal-fall (do not apply within 90 days 
of harvest); Cotton— planter box seed treatment 
(1.0 lb./lOO lb. seed); Potato— no time limita­
tions; Potato— seed-piece treatment; Sugar Beet —  
no time limitations (do not feed treated tops to 
meat or dairy animals); Tomato— 30 days.
OXYQUINOLINE SULFATE 
(Fulex A-D-0, Wilson's 
Ant i-Damp, Sunox)
Soil treatment. Pre-planting or as seedlings 
emerge (l oz. of 67•5$ solution in 20 gal. of 
water. Apply 1 qt. per square foot.)
PCNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
Alfalfa and Clover— 1 week after last cutting or 
in late fall; Bean— base of plants before blossom­
ing or soil and seed treatment at planting. Broc­
coli, Brussels Sprout, Cabbage, and Cauliflower—  
transplant solution (3A  pint per plant) or soil 
treatment prior to planting. Lettuce (head)—  
band treatment when plants 2 to 3 inches tall and 
10 days later (25 to 55 days pre-harvest); Pepper, 
Potato, and Tomato— seed treatment at or before 
planting. (Do not feed treated bean vines to 
livestock.)
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Table 2 (Cont.)
Fungicide (tolerance) Crops and use restrictions
SODIUM DIMETHYL DITHIO- 
CARBAMATE
Used with ferric or zinc sulfate. See FERBAM or 
ZIRAM.
STREPTOMYCIN (alone or with 
1.5$ oxytetracycline)
(0 ppm.)
Apple, Pear, Cucumber, Pepper, Tomato, and Wal­
nut— before fruits appear; Bean— before pods ap­
pear on table beans or on seed crop (do not feed 
treated bean vines to livestock); Celery, Pepper, 
and Tomato— plant beds only; Potato— seed-niece 
dip.
SULFUR, LIME, AND LIME 
SULFUR
There are numerous formulations. These three 
fungicides are considered nonpoisonous and may 
be used even after harvest in accordance with 
good agricultural practices. Caution— these 
fungicides are often combined with other pesti­
cides which may not be exempt from tolerance re­
strictions. See label.
THIRAM, TMTD
(7 ppm.)
Apple and Tomato— to harvest; Strawberry— 3 days 
or wash; Peach— 7 days; Celery— 7 days (strip, 
trim, and wash); Sweet Potato— preplant root dip; 
Onion— furrow treatment, bulb or seed treatment; 
Beans (lima, snap, string), Corn (field, sweet) 
Cotton, Cowpea, Millet, Okra, Peanut, Pea, Sor­
ghum, Soybean— seed treatment only. Do not use 
treated seed for food, feed, or oil.
ZINC CHLORIDE 
(53% liquid)
Pear— apply undiluted as dormant treatment for 
fire blight cankers.
ZINC DIMETHYLDITHIOCARBAMATE 
MERCAPTOTHIAZOLE (mixture) 
(7 ppm. as Ziram)
Potato— to harvest; Tomato— 5 days; Blueberry—  
21 days.
ZINC ION AND MANEB
(MANGANOUS ETHYLENE BIS- 
DITHIOCARBAMATE)
(Dithane M-^5, Manzate D 
Maneb Fungicide)
(0 ppm. in edible parts)
Melons (cantaloupe-, casaba, honeydew, muskmelon, 
Persian, watermelon), Potato, Tomato (7 ppm.)—  
to harvest; Cucumber, Pepper, Pumpkin, Squash—  
do not apply after fruit buds form; Onion (dry 
bulb)— 7 days. Do not apply to exposed bulbs; 
Sugar Beet— 10 days. Do not feed treated tops 
to livestock; Pecan— 60 days. Do not graze live­
stock on treated areas; Cotton— in-furrow or 
planter-box seed treatment only; Asparagus— post­
harvest application to ferns or young plantings 
that will not be harvested.
ZINC SULPHATE
(Basicor monohydrate)
Peaches— no time limitations.
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Table 3. Soil Fumigants and Nematocides
Fumigant
Tolerance 
or basis Crops
Pounds
acre* USDA time limitations
Allyl alcohol NR** Seedbeds, 
frames
cold 267 10 to 12 days preplant 
(5-7 days if soil tem­
perature is over 80°
F.).
Chloropicrin NR Seedbeds, all crops 1,021 1 to 2 weeks preplant.
DBCP (Nemagon 5-130 See crop listing on 17-86 See label (preplanting
and Fumazone) label at time of planting, or
post-planting). Forage 
crops grown on treated 
soil should not be used 
as feed for dairy ani­
mals or animals being 
finished for slaughter 
until 2 years after row 
treatment or 3 years 
after overall treat­
ment .
D-D, Vidden D NR
Dorlone (mixture NR
of Telone and EDB)
Vegetables, field 
and forage crops, 
small fruits
180-600 Preplant, wait 1 week 
for every 10 gallons 
per acre— longer if 
temperatures are below 
60° F. or in case of 
heavy rains. Do not 
treat extremely heavy 
soils. Do not apply 
near living plants.
Orchards, vineyards 250-1,700 3 to 6 months preplant.
Do not treat extremely 
heavy soils.
Follow label usage for the ethylene dibromide in­
gredient .
EDB ( e t h y l e n e  
d i b r o m i d e )
5-75 ppm. See crop listing 
on label
36-180 See label. 1 to 3
weeks preplant. Any 
forage crop grown on 
treated soil should 
not be used as feed 
for dairy animals or 
animals being finished 
for slaughter until 2 
years after row treat­
ment or 3 years after 
overall treatment.
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Table 3 (Cont.)
Fumigant
Tolerance 
or basis Crops
Pounds
acre* USDA time limitations
Formaldehyde 
(37-^0% solution)
NR Seed treatment, plant bed, seedbed, and preplant soil 
application. See label. Prior to planting for vege­
tables and mushrooms (usually 1 pint 37-^0% liquid per 
15 to 50 gallons of water).
Methyl bromide NR Plant and seedbeds 98-872 2 to 10 days preplant.
25-60 ppm. Broccoli, cauli­
flower , eggplant, 
muskmelon, peppers, 
strawberry, and 
tomato
98-122 2 to 3 weeks preplant.
Methyl isothio­
cyanate (Vorlex)
NR** See crop listing 
on label
10U-152 Preplanting soil treat­
ment. Expose to fumi­
gation for h days and 
aerate for an addi­
tional 7 days for each 
23 lb. used per acre.
DMTT (Mylone) NR Plant and seedbeds, 
all crops
290-3^8 2 to 3 weeks preplant 
or longer. See label.
SMDC (Vapam or VPM 
Soil Fumigant)
NR Plant and seedbeds, 
all crops
120-690 7 to 30 days preplant. 
See label. Do not 
plant within 30 days 
after treatment if soil 
temperature is below 
60° F.
Telone (mixed 
dichloropropenes)
NR Vegetables, field 
crops, small fruits
6O-I48O 2 to 3 weeks preplant. 
Do not apply to ex­
tremely heavy soils.
Vineyards, decidu­
ous fruits
200-1,375 2 to 3 weeks preplant 
in lower dosage range.
2 to 3 months in higher 
range. Dosage increase 
with soil type and 
depth of control needed.
VC-13 Nemacide NR See crop listing 
on label
2-112.5 See label (preplanting 
just before planting).
(Cynem) Zinophos NR See crop listing 
on label
1 .5-10.0 See label (preplanting 
and post-harvest).
* Maximum pounds of actual fumigant per acre.
** No restriction. General reference: 111. Ext. Cir. 893, "Soil Disinfestation
Methods and Materials."
T a b l e  h. O r g a n i c  ( P h e n y l )  M e r c u r y  M a t e r i a l s  C l e a r e d  f o r  Use 
on a  N o - R e s i d u e  B a s i s
E t h y l  m e r c u r y  c h l o r i d e :  S e e d  t r e a t m e n t  o n l y  f o r  C o t t o n , P e a n u t s , and  P e a s .
( W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
E t h y l  m e r c u r y  p - t o l u e n e s u l f o n a n i l i d e  ( C e r e s a n  M,M-DB): S e e d  t r e a t m e n t  o n l y  f o r
B a r l e y , C o t t o n , O a t s , P e a s , R y e , S a f f l o v e r , S o r g h u m , and W h e a t . ( W a r n i n g :
Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
H y d r o x y - m e r c u r i - c h l o r o p h e n o l  ( S e m e s a n ) :  S e e d  t r e a t m e n t  o n l y  f o r  Snap  B e a n , Co rn
( s w e e t ) ,  P e a n u t , P e a , S o y b e a n , V e l v e t  Bean.  (W a r n i n g : Do n o t  u s e  t r e a t e d
s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )  P o t a t o — s e e d - p i e c e  d i p  (U o z .  p e r  1  1 / 2  g a l .  
w a t e r ) ;  S w e e t  P o t a t o — s e e d ,  s t o c k ,  and  s p r o u t  d i p  ( l  o z . p e r  3 g a l .  w a t e r ) ;  
T r a n s p l a n t  B e d — d r e n c h  a f t e r  s e e d l i n g s  e m e r g e .
Cy an o  ( m e t h y l m e r c u r i ) g u a n i d i n e :  A p p l e — t h r o u g h  p e t a l - f a l l ;  V e g e t a b l e  P l a n t  B e d s
( m e t h y l m e r c u r y  d i c y a n d i a m i d e ) a s  p r e e m e r g e n c e  s o i l  d r e n c h  ( l  f l .  o z . p e r  35
g a l .  w a t e r  o f  2 . 2% s o l u t i o n ) .  A p p l y  1  1 / 2 - 2  p t . p e r  s q .  f t .  and  o n l y  when 
s e e d l i n g s  a r e  t o  b e  t r a n s p l a n t e d  t o  u n t r e a t e d  s o i l .  S e e d  t r e a t m e n t  i n c l u d i n g  
p l a n t e r  b o x  f o r  B e a n , C o rn  ( f i e l d  and  s w e e t ) ,  C o t t o n , F l a x , S m a l l  G r a i n s , P e a ­
n u t  , P e a , S o r g h u m , S a f f l o w e r , and  S o y b e a n . (W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d
f o r  f o o d ,  f e e d ,  o r  o i l . )
M e t h y l  m e r c u r y  b e n z o a t e :  S e e d  t r e a t m e n t  o n l y  f o r  B a r l e y , O a t s , S o r g h u m , and
W h e a t . ( W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
M e t h y l  m e r c u r y  2 , 3 - d i h y d r o x y  p r o p y l  m e r c a p t i d e  p l u s  m e t h y l  m e r c u r y  a c e t a t e :  S e e d
t r e a t m e n t  o n l y  f o r  B a r l e y , C o t t o n , F l a x , M i l l e t , O a t s ,  R y e , S a f f l o w e r ,
S o r g h u m , and  W h e a t . ( W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
M e t h y l  m e r c u r y - 8 - h y d r o x y q u i n o l i n a t e : A p p l e — t h r o u g h  p e t a l - f a l l .  S e e d  t r e a t m e n t
f o r  B a r l e y , C o t t o n , F l a x , M i l o , O a t s , P e a n u t , S a f f l o w e r , S o r g h u m , and W h e a t . 
(W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
M e t h y l  m e r c u r y  n i t r i l e :  S e e d  t r e a t m e n t  o n l y  f o r  B a r l e y , C o t t o n , F l a x , O a t s ,
R y e , S o r g h u m , a nd  W h e a t . ( W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,
o r  o i l . )
M e t h y l  m e r c u r y  h y d r o x i d e :  S e e d  t r e a t m e n t  o n l y  f o r  B a r l e y , C o t t o n , F l a x , O a t s ,
R y e , S o r g h u m , and W h e a t . (W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,
o r  o i l . )
N - p h e n y l - m e r c u r i - e t h y l e n e d i a m i n e : A p p l e  and  P e a r — t h r o u g h  p e t a l - f a l l .
P h e n y l  m e r c u r i c  a c e t a t e :  A p p l e , C h e r r y , P e a c h , and  P e a r — t h r o u g h  p e t a l - f a l l ;
S t r a w b e r r y — o n l y  when g r o w t h  b e g i n s  i n  s p r i n g  o r  a t  p o s t - h a r v e s t  (use no more 
t h a n  250 g a l l o n s  p e r  a c r e ) ; V e g e t a b l e  S e e d b e d s — a s  p r e e m e r g e n c e  s o i l  d r e n c h  
( 3 7  o z .  a c t u a l  p e r  a c r e )  o n l y  when s e e d l i n g s  a r e  t o  b e  t r a n s p l a n t e d  l a t e r  t o  
u n t r e a t e d  s o i l .  S e e d  t r e a t m e n t  o n l y  f o r  B a r l e y , F l a x , M i l l e t , O a t s , R y e ,
S o r g h u m , W h e a t . (W a r n i n g : Do n o t  u s e  t r e a t e d  s e e d  f o r  f o o d ,  f e e d ,  o r  o i l . )
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Table b (Corrt.)
Phenyl mercuric ammonium acetate: Seed treatment only for Barley, Cotton,
Flax, Oats, Sorghum, and Wheat. (Warning: Do not use treated seed for food,
feed, or oil.)
Phenylmercurie 8-oxyquinolinate: Apple— to petal-fall.
Phenyl mercuri lactate: Apple— to petal-fall.
Phenyl mercuri triethanol ammonium lactate {1.5% liquid): Apple and Pear—
through petal-fall; Apricot, Cherry, and Peach— to petal-fall; Strawberry—  
dormant; Walnut— 3 to 1+ months before harves't; Sweet Potato— prebedding root 
and sprout treatment (l teaspoon of 1.5% liquid in 6 gal. water); Potato— dip 
seed pieces 1 minute in 1 fl. oz. per 3 gal.
Phenyl mercury dimethyldithiocarbamate (10$ powder): Apple— through petal-fall.
Phenyl mercury monoethanol ammonium acetate (11.5$ solution): Apple and Pear—
through petal-fall; Strawberry— dormant in spring or at post-harvest (use no 
more than 250 gal. per acre).
Phenyl mercury nitrate (0.3$ paint or paste): Tree wound dressing. Post-harvest
or dormant application only.
Phenyl mercury salicylate (l0% liquid): Seed treatment only for Barley, Corn,
Flax, Oats, Peanut, Pea, Rye, Sorghum, Soybean, and Wheat. (Warning: Do not
use treated seed for food, feed, or oil.)
Phenyl mercury urea: Seed treatment only for Barley, Corn, Cotton, Flax, Oats,
Pea, Rye, Sorghum, and Wheat. (Warning: Do not use treated seed for food,
feed, or oil.)
Table 5* Chemicals Approved as Preservatives on Food Containers
Bis (tributyltin) succinate: Ingredient of coatings for cardboard, cellophane
wrappers, and paperboard for food containers (for tomato only).
Captan: Spray boxes prior to packing fruits or vegetables or use as a dip (l lb.
per 100 gal.).
Copper 8-quinolinate: Picking boxes, hampers, harvesting bins - 1 gal. per 3 gal.
oil, immerse 3 to 10 seconds; wooden food-handling equipment - brush or spray 
(l gal. per 3 gal. oil).
Copper naphthenate: Field boxes (for fruits and vegetables or empty bee hives) -
2$ solution - dip 1/2 minute, brush or spray.
Creosote: Potato storage bins or other equipment used in potato production -
1 gal. per 50 gal.
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T a b l e  5 ( C o n t . )
M e t h y l  b r o m i d e :  B a g s ,  b o x e s ,  and  c r a t e s  f o r  h a r v e s t i n g  o r  s t o r i n g  raw a g r i c u l ­
t u r a l  p r o d u c t s .  E x p o s e  t o  f u m i g a t i o n  f o r  2b h o u r s  -  1 1  l b .  p e r  1 , 0 0 0  c u .  f t .
0 - p h e n y l  p h e n o l :  C r a t e s ,  f i e l d  b o x e s ,  h a m p e r s ,  l u g s ,  wood c o n t a i n e r s  f o r  f r u i t s
and  v e g e t a b l e s  -  5$ l i q u i d  -  d i p  3 m i n u t e s ,  d r a i n ,  and  d r y  b e f o r e  u s i n g .
P e n t a c h l o r o p h e n o l : T i m b e r s  f o r  p o t a t o  c e l l a r s ,  s e e d  f l a t s ,  g r e e n h o u s e  b e n c h e s ,
and c o l d  f r a m e s  (wood t r e a t m e n t )  -  1  g a l .  5% p e r  100 s q .  f t .
Z i n c  p e t r o l e u m  s u l f o n a t e :  B a s k e t s ,  c r a t e s ,  b o x e s  ( f o r  h a r v e s t i n g  f r u i t s  and
v e g e t a b l e s )  -  1  g a l .  1 5 $  p e r  2 g a l .  -  d i p  1  m i n u t e  o r  s p r a y  o r  b r u s h .
T a b l e  6 .  P o s t - H a r v e s t  F u n g i c i d a l  T r e a t m e n t s
C a p t a n :  S e e  ph ( p o s t - h a r v e s t )  n o t e  on p a g e  4 .
C o p p e r  c a r b o n a t e :  P e a r s  (3 p p m . ) ,  1 . 3 $  i m p r e g n a t e d  w r a p s .
C i t r i c  a c i d :  Hay, p o s t - h a r v e s t  a p p l i c a t i o n ,  u s e d  o n l y  i n  c o m b i n a t i o n  w i t h  o t h e r
f u n g i s t a t s .
D e h y d r o a c e t i c  a c i d :  S t r a w b e r r y  (6 5  p p m . ) ,  d i p  f o r  30 s e c o n d s  i n  a  0 . 5  s o l u t i o n ,
d r a i n .  Do n o t  r i n s e .
D i c h l o r a n  ( B o t r a n ) : F r u i t  w r a p  t i s s u e s . 0 . 2 $  (2000 ppm. on p a p e r ) .  C h e r r i e s ,
P e a c h e s , an d  S w e e t  P o t a t o , p o s t - h a r v e s t  d i p  o r  s p r a y .
D i p h e n y l  a m i n e :  A p p l e s  ( 1 0  p p m . ) ,  p r e h a r v e s t  a p p l i c a t i o n  t o  f r u i t  w i t h i n  36
h o u r s  o f  h a r v e s t .  A p p l e s , p o s t - h a r v e s t  d i p ,  s p r a y ,  o r  foam a p p l i c a t i o n  b e ­
f o r e  p a c k i n g .  A p p l y  w i t h i n  7 d a y s  o f  h a r v e s t .  Do n o t  a p p l y  t o  f r u i t  r e c e i v ­
i n g  p r e - h a r v e s t  t r e a t m e n t  o f  d i p h e n y l  a m i n e .  Do n o t  w r a p  t r e a t e d  a p p l e s .
A p p l e s , 0 . 1 $  i m p r e g n a t e d  p a p e r  w r a p s .  Do n o t  u s e  i n d i v i d u a l  w r a p s  on a p p l e s  
r e c e i v i n g  p r e - h a r v e s t  t r e a t m e n t  o f  d i p h e n y l  a m i n e .  Do n o t  u s e  t r e a t e d  a p p l e s  
i n  t h e  m a n u f a c t u r e  o f  po mace  f o r  l i v e s t o c k  f e e d .
E t h o x y q u i n  ( S t o p  S c a l d ) :  A p p l e s  (3 p p m . ) ,  1  p r e h a r v e s t  s p r a y  w i t h i n  2 d a y s  o f
h a r v e s t .  P o s t - h a r v e s t  d i p  o r  s p r a y  ( d i p  f o r  1 5  s e c o n d s ) ,  3 p i n t s  p e r  100 g a l .  
w a t e r .  Do n o t  a p p l y  l a t e r  t h a n  1  w e e k  a f t e r  h a r v e s t .  P e a r s  (3 p p m . ) ,  p o s t ­
h a r v e s t  d i p ,  d i p  f o r  15  s e c o n d s ,  3 p i n t s  p e r  100 g a l .  w a t e r .  P o s t - h a r v e s t  
wax  e m u l s i o n  (0.lb%), a p p l y  w i t h  f o a m e r  o r  s p r a y e r .  Do n o t  u s e  on p e a r s  
t r e a t e d  w i t h  p o s t - h a r v e s t  d i p .  I m p r e g n a t e d  w r a p s ,  0 . 1 3 1 $  ( 1 3 1 0  ppm. on p a p e r ) .  
Do n o t  u s e  on p e a r s  p r e v i o u s l y  t r e a t e d  w i t h  E t h o x y q u i n .  A p p l y  E t h o x y q u i n  
w i t h i n  1  w e e k  a f t e r  h a r v e s t .
F u m a r i c  a c i d :  G r a i n , H a y , p o s t - h a r v e s t  a p p l i c a t i o n ,  u s e d  o n l y  i n  c o m b i n a t i o n
w i t h  o t h e r  f u n g i s t a t s .
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T a b l e  6 ( C o n t . )
O - p h e n y l  p h e n o l :  P o s t - h a r v e s t  a p p l i c a t i o n  by  c o m m e r c i a l  wax  a p p l i c a t o r .  C a r r o t s
(20 p p m . ) ,  0 .5% i n  a p p r o p r i a t e  a p p r o v e d  w a x ;  C u c u m b e r s , P e p p e r s , and  T o m a t o e s  
( 1 0  p p m . ) ,  2 . 5 %  i n  a p p r o v e d  s o l v e n t  wax  s y s t e m ;  P e a c h e s  (20 pp m .)  and  N e c ­
t a r i n e s  (S p p m . ) ,  0.2% i n  a p p r o v e d  w a x ;  P lums (20 p p m . ) ,  2% i n  a p p r o v e d  wa x.
P e r a c e t i c  a c i d :  P o s t - h a r v e s t  d i p  o r  s p r a y  ( 0 . 3 - 2 . 5 %  s o l u t i o n )  f o r  f r u i t s  and
v e g e t a b l e s  -  i n  o r  o u t  o f  c o n t a i n e r s  ( b a s k e t s ,  l u g s ,  e t c . ) .  R i n s e  a f t e r  
t r e a t m e n t .  S e e  l a b e l .
Sod ium  b e n z o a t e :  P o s t - h a r v e s t  s p r a y  f o r  G r a i n  and Hay ( 0 . 0 6 - 0 . 1 0  l b . / t o n ) , u s e d
o n l y  i n  c o m b i n a t i o n  w i t h  o t h e r  f u n g i s t a t s .
So diu m  o - p h e n y l p h e n a t e : 5 - 1 2 5  ppm. S e v e r a l  f r u i t s  and  v e g e t a b l e s  ( e . g . ,  a p p l e s ,
c a r r o t s ,  c a n t a l o u p e  ( m u s k m e l o n ) ,  c h e r r i e s ,  c u c u m b e r s ,  n e c t a r i n e s ,  p e a c h ,  p e a r ,  
p e p p e r s ,  p l um  ( p r u n e ) ,  s w e e t  p o t a t o ,  and  t o m a t o )  -  s e e  l a b e l  f o r  d e t a i l s .
* C r o p s  t r e a t e d  a t  p o s t - h a r v e s t  m u st  be s o  l a b e l e d  on t h e  s h i p p i n g  c o n t a i n e r .  
The m a n u f a c t u r e r ’ s i n s t r u c t i o n s  m u st  be  c a r e f u l l y  f o l l o w e d .
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1967  Suggested 
Insecticide 
G uide
Insect Control for 
COMMERCIAL 
VEGETABLE CROPS and 
GREENHOUSE VEGETABLES
Commercial vegetable gardeners find it impossible to 
produce vegetables profitably unless they control insects 
at maximum efficiency and minimum cost. The house­
wife of today will not accept unsightly wormy vege­
tables; not only are wormy fruits and vegetables 
unappetizing but the waste from trimming increases 
food costs. Thus the commercial vegetable gardener 
must produce a quality product that is acceptable and 
safe to the consumer. Careful and correct use of the 
right insecticides will enable him to do this.
This suggested insecticide guide has been prepared 
for use by Illinois commercial vegetable farmers; it is 
not for home gardeners, who should use only those 
insecticides that are extremely safe to handle, apply, 
and store. Furthermore, the commercial vegetable 
gardener must use a wider variety of insecticides than 
the home gardener in order to obtain maximum insect 
control at the least cost.
In using insecticides, read the label and carefully 
follow the instructions. Do not exceed maximum rates 
suggested; observe carefully the interval between appli­
cation and harvest, and apply only to crops for which 
use has been approved. Make a record of the product 
used, the trade name, the percentage content of the 
insecticide, the dilution, the rate of application per 
acre, and the date or dates of application.
Some of the insecticides suggested here can be 
poisonous to the applicator. In using them, the com­
mercial gardener is expected to use precautions to pro­
tect himself, his workers, and his family from undue 
or needless exposure.
In using this guide, always refer to the table on the 
next page, which lists the limitations and restrictions 
on use. These limitations apply to the vegetables as 
human food. If you use any portion of a vegetable for
livestock food (tops, stalks, etc.) refer to the label for 
instructions as to the interval required between applica­
tion and feeding.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capitalized. 
Trade names are capitalized. In the table of limitations 
the common names are listed first. If the trade name 
is more commonly used, it is listed in parentheses 
following the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of 
limitations.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, thus they are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from the offices of county farm advisers or by writing 
to 280 Natural Resources Building, Urbana. These are 
indicated by an NHE number in the tables.
Other circulars on insect control are:
Circular 898 — Insect Control for Livestock and 
Livestock Barns;
Circular 899 — Insect Control for Field Crops;
Circular 900 — Insect Control by the Homeowner;
Circular 936— Pest Control in Commercial Fruit 
Plantings.
These can be obtained from the above offices or 
from the College of Agriculture, Urbana.
CIRCULAR 897 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1967
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Direct or. Acts approved by Congress May 8 and June 30, 1914.
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LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST 
AND OTHER RESTRICTIONS ON USE OF INSECTICIDES IN ILLINOIS
(Blank spaces indicate the material is not suggested for the specific use in Illinois)
Insecticide
Aspara­
gus Beans Broccoli
Brussels
sprouts
Cab­
bage
Cauli­
flower
Horse­
radish1 Radish1 Turnip1 Onions
Egg­
plant
Tom a­
toes
azinphosmethyl
(Guthion)2............... 15 7 21 15
carbaryl (Sevin)......... 1 0 3 3 3 3 3 3 3,14G 0 0
carbophenothion 
(Trithion)2............... 7A 7 7
diazinon........................ 5 7 5 10 10 10 1
dimethoate (C ygon ).. OC 7 3 7 14 7
endosulfan (Thiodan) BC 7 7 B . * • 1 1
ethion............................ . . . I
dicofol (K elthane). . . 7C . . . 2 2
malathion..................... 1 3 7 7 7 7 7 3 3 3 1
mevinphos
(Phosdrin)2.............. 1 3 1 3 3
naled (D ibrom )........... 4 4 4 4 4
parathion2..................... • . . 7 7 10 7 15 10 15 15 10
Perthane....................... 3 3 3 3 . . . • . . . . .
phorate (Thimet)2----- i . . . . . . . . . . . .
1rotenone........................ 1 . . . . . . • . . 1
toxaphene..................... • * . • . . B 7D B C C c . . . 5 3
trichlorfon (D y lo x )... . . . . . . 21 21 21 . . . 28C 21
Insecticide
Pota­
toes1
Col-
lards Kale Lettuce Spinach
Swiss
chard
Sweet
corn
Cucum­
bers3
Pump- 
Melons* kins*
Squash3
Winter Summer
carbaryl (Sevin).......... 0 14 14 14 14 14 0 0 0 0 0 0
diazinon.......................... 10 10 10 10 12 I 7 3 3 7
dicofol (K elthane). . . . 2 2 2 2 2
dimethoate (C ygon ). . 7 14 14 14 14 14 7
endosulfan (Thiodan) 0 • . . 14H . . .
malathion...................... 0 7 7 14 7 7 5 1 1 3 1 1
M eta-systox-R2........... • . . . . . 14A 14F 14F 14F
mevinphos (Phosdrin)2 3 3 2 4 1 1 1 14 14 1
naled (D ibrom )........... 4 4 4 4 4 . .  . . . .
parathion2...................... 5 10 10 21 14 21 12 15 7 10 15 15
Perthane........................ . . , 4 7 . . . • . .
phorate (Thimet)2. . . . I ... ...
rotenone......................... 1 1 1 1 1 . . .
toxaphene...................... 0 28 28 E 21F E B
trichlorfon (Dylox) . . . 28B 21 28B ... 14F
‘ Root crops such as radishes, turnips, carrots, horseradish, 
potatoes, and sugar beets should not be grown in soil where 
aldrin, dieldrin, or heptachlor was applied as a soil insecticide 
the preceding year. #
1 T o be used only by professional applicators or commercial 
gardeners.
‘ Only apply insecticide late in the day after blossoms have 
closed to reduce bee kill.
A. Not more than twice per season.
B. Not after edible portions or heads begin to form.
C. Do not use tops for feed or food.
D. If outer leaves are stripped; otherwise, B.
E. Do not apply after seedling stage.
F. Not more than once per season.
G. If tops are to be used as feed.
H. Not more than three times per season.
I. Soil applications at planting time only.
LIMITATIONS FOR GREENHOUSE VEGETABLES
Insecticide Tomatoes Lettuce
D D T ................................................................ 5 days D o not use after seedling stage
endosulfan (Thiodan).................................  15 hours . . .
malathion....................................................... 15 hours 10 days
metaldehyde..................................................  As bait only applied to soil
naled (D ibrom )............................................  1 day . . .
parathion1....................................    10 days 21 days
tepp1. . ....................................................................  3 days
1 Do not use aerosols that contain parathion, tepp, or the propellant methyl chloride 
in greenhouses connected to living quarters. Should be applied only by a trained 
operator.
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CABBAGE AND RELATED COLE CROPS1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Cabbage maggot2 
(NHE-44)
All season diazinon 3 Broadcast Disk in just before planting. Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 Furrow At time of planting; on turnips a drench­
ing spray of 1 lb. diazinon should be 
applied 30 days following treatment.
azinphosmethyl
diazinon
3 oz. W .P. or 2 oz. 
E.C. per 50 gal. 
transplant water 
4 oz. per 50 gal. 
transplant water
6 fluid oz. transplant water per plant.
Aphid (NHE-47) All season azinphosmethyl
dimethoate
malathion
mevinphos
parathion
X
0.3
1
X
0.4
Foliage When aphids appear, but before leaves 
begin to curl.
Diamond-back 
moth larva; 
imported cabbage 
worm; cabbage 
looper 
(N H E-45)
All season azinphosmethyl
mevinphos
naled
parathion with 
toxaphene3 
Perthane with 
diazinon3 
Parathion with 
endosulfan3
X
y*
1
X
2
1
X
X
1
Foliage When small worms first appear, and 
about every 5 to 7 days thereafter.
Cutworm At planting trichlorfon 1 Soil At planting, at base of plant or as needed 
when damage first occurs.
Flea beetle and 
leafhopper
All season carbaryl \x Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or hepta- 
chlor was applied as a soil insecticide the preceding year.
1 Maggots are resistant to aldrin and dieldrin in some areas o f Illinois.
3 When using mixtures that have different “ days between application and harvest” restrictions, choose the larger restriction.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Aphid (NHE-47) All season diazinon
dimethoate
mevinphos
naled
parathion
y
0.3
X
1
0.4
Foliage As needed.
Cutworm On seedling 
plants
toxaphene
trichlorfon
ix
i
Base of plant 
and soil
When first damage appears.
Leafhopper All season carbaryl
dimethoate
malathion
IX
0.3
1
Foliage When first leafhoppers appear and as 
needed.
Caterpillar
(NHE-45)
All season mevinphos 
naled 
Perthane 
with diazinon 
or malathion1 
parathion with 
endosulfan1
X
1
1
X
1
X
1
Foliage When small worms first appear and every 
5 to 7 days thereafter.
Leaf miner All season diazinon
parathion
X
0.4
Foliage When first miners are observed.
Flea beetle All season carbaryl
rotenone
1
X
Foliage As needed.
'W hen  using mixtures that have different “days between application and harvest” restrictions, choose the larger restriction.
- ±  ( 4 -
BEAN5
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Seed maggot 
(NHE-27)
All season dieldrin1
lindane1
Manufacturer’s
directions
Seed At seeding.
phorate granules IX Soilband Place on either or both sides of row at 
planting but not in contact with seed.
Bean leaf beetle Early and carbaryl 1 Foliage When feeding first appears and weekly
(NHE-67) late season malathion 1 for 2 or 3 applications as needed.
Leafhopper All season carbaryl 1 Foliage Before plants become yellow and stunted.
(NHE-22) and dimethoate 0.3 Repeat applications at weekly intervals
plant bug malathion 1 as necessary.
(NHE-68) phorate granules IK Soilband As for seed maggot.
Mexican bean Midseason and carbaryl X Foliage When occasional leaves show lacework
beetle late season malathion 1 feeding.
phorate granules IK Soilband As for seed maggot.
Aphid (NHE-47) All season dimethoate 0.3 Foliage Usually applied when a few aphids can be
endosulfan K found on each plant, but before leaves
malathion l begin to curl and deform.
phorate granules IK Soilband As for seed maggot.
Blister beetle Midseason and carbaryl IK Foliage As needed.
(NHE-72) late season
Corn earworm Late season carbaryl IK Foliage As needed, but usually after September
(NHE-33) 1. Worms may be present before bloom.
Mites Midseason and carbophenothion X Foliage As needed, but especially during drouthy
late season dicofol 0.4 periods particularly if carbaryl has been
dimethoate 0.3 used on crops.
malathion 1
phorate granules IK Soilband As for seed maggot.
1 No restrictions when used as recommended.
CUCUMBERS AND OTHER VINE CROPS1
Time Lb. of active
Insect of attack Insecticide2 ingredient per acre Placement Timing of application2
Striped and Seedling to carbaryl 1 Foliage When beetles first appear; as often as
spotted cucumber mature plants necessary thereafter.
beetles (NHE-46)
Aphid (NHE-47) All season diazinon K Foliage When aphids become noticeable.
dimethoate
malathion
Meta-systox-R
mevinphos
parathion
0.3
1
K
X
K
Squash bug 
(NHE-51)
All season parathion
trichlorfon3
K
l
Foliage D o not apply until first eggs are found 
hatching (about June 15 to July 15).
Leafhopper July-August malathion
dimethoate
l
0.3
Foliage As needed.
Squash vine 
borer
June-
September
carbaryl 1 Base of stem 
and runners 
for 3 ft. from 
stem
Weekly applications when vines begin to 
run— usually 5 applications.
Pickle worm August-
September
carbaryl 1 Foliage Weekly applications, beginning in late 
August.
Mites July-
September
dicofol
malathion
mevinphos
parathion
K
1
X
K
Foliage As needed.
Cutworm
(NHE-77)
April-June carbaryl 2 Base of plants As needed.
Pumpkins should not be grown on soil that has been treated with aldrin, dieldrin, or heptachlor the preceding year. 
Spray vine crops with insecticide only late in the day after blossoms have closed to reduce bee kill.
Pumpkin is the only vine crop for which trichlorfon should be used for squash bug control. Apply only once per season.
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TOMATOES AND EGGPLANT
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Cutworm Early and carbaryl 2 Base of plants As needed.
(NHE-77) midseason toxaphene 3 or foliage
trichlorfon 1
Flea beetle May-June carbaryl 2 Foliage Apply every week as long as needed.
rotenone 0.2-0.4
Aphid (NHE-47) May-July diazinon M Foliage As needed, but before leaves curl.
dimethoate 0.3
endosulfan X
malathion l
parathion 0.4
Corn earworm July- carbaryl 2 Foliage Add to weekly applications of fungicide
September; toxaphene 2 sprays beginning at first fruit set. If
occasionally spraying is infrequent, use 6 lb. of toxa-
in June phene.
Hornworm July- carbaryl 2 Foliage When first small worms appear.
September trichlorfon 1
Mites July- carbophenothion 1 Foliage As needed.
September dicofol V2
malathion 1
parathion 0.4
Russet mite July- parathion 0.4 Foliage As needed.
September sulfur dust1 10
sulfur spray1 10
Blister beetle June- carbaryl IX Foliage As needed.
(NHE-72) September parathion X
toxaphene 2
Fruit fly and August- diazinon spray X Foliage When flies or beetles first appear.
picnic beetle October diazinon granules 1
pyrethrin dust1 1 Foliage Apply to hamper immediately after it is 
filled.
1No limitations on use.
ONIONS
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Onion maggot All season diazinon K - l  for 40-50 lb. Seed Seed treatment for set onions only. Use
(NHE-50) W.P. of seed lighter dosage of diazinon on sandy, highly
ethion W .P. 1 for 40-50 lb. of seed mineral soils.
diazinon granules X -1 Furrow Use 1 lb. active ingredient per acre for
ethion granules M-2 rows 12" apart; %  lb. for rows 18" apart; 
]/2 lb. for rows 24" apart. Up to twice
these amounts are needed for ethion on 
muck soils.
diazinon 2 Broadcast Preplanting; disk into upper 1 to 2 inches 
of soil. Supplement with foliage spray 
below.
diazinon X Foliage Supplemental to soil treatment. Make 
first application when first adult flies are
malathion 1 seen; make another 1 week later. From 
then on only as necessary.
Thrips (NHE-48) Midseason and diazinon X Foliage When injury first appears and every 10
late season parathion X days as necessary.
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SWEET CORN
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Rootworm April-August 
(NHE-26)
Seed corn maggot 
(NHE-27)
Seed corn beetle 
(NHE-27)
Wireworm (NHE-43)
diazinon 1 Row Apply on soil surface behind planter shoe 
and ahead of press wheel.
Cutworm
(NHE-38)
April-June carbaryl2
toxaphene
2-3
3
Base of 
plants
When first damage appears. Use large 
quantities of water per acre.
Flea beetle 
(NHE-36)
April-July carbaryl2 IK Foliage As necessary.
Japanese beetle 
(NHE-32)
July-
September
carbaryl2 1 Ear zone As necessary.
Corn borer June-
September
carbaryl spray, dust,2 2 
or granules 
diazinon granules
Foliage Make first application when tassel ratio 
is 30 to 40. Repeat every 4 to 5 days as 
long as field has 20 or more unhatched 
egg masses per 100 plants.
Corn earworm1 
(NHE-33)
June-
September
carbaryl2 2 Ear zone Market corn: At first silk and every 2 to 
3 days for 5 to 8 applications. On very 
early or late planted corn, treatment may 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
Canning corn: A t 30 to 50%  silk and 
every 3 days thereafter until corn is with­
in 1 week of harvest.
Sap beetle 
(NHE-10)
July-
September
carbaryl2
diazinon
malathion
parathion
2
1
1
K
Foliage When adults first appear in field; usually 
between pollen-shedding and silk-drying.
Corn leaf aphid 
(NHE-29)
July-
September
malathion
mevinphos
l
K
Foliage As needed to produce attractive ears for 
fresh market.
1 Compound 8447 will be recommended upon label approval.
2 During pollen shed, apply carbaryl as late in the day as possible (preferably after 4 p.rri.) to reduce bee kill.
ASPARAGUS
Insect
Time 
o f attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Asparagus beetle 
(NHE-49)
Early and mid­
season on spears
carbaryl IK Spears and 
ferns
As needed, not oftener than every 3 days.
and ferns rotenone 0.2-0.4 Spears As needed.
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POTATOES1
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Flea beetle M ay-July carbaryl 1 Foliage When first damage appears on leaves,
endosulfan spray K and repeat as needed.
endosulfan dust l
Colorado potato May-July carbaryl i Foliage As needed.
beetle endosulfan spray K
endosulfan dust l
Potato leafhopper May-J uly carbaryl l Foliage Weekly applications when leafhoppers
(NHE-22) dimethoate 0.3 first appear.
endosulfan spray A
endosulfan dust l
phorate granules 2 to 3 Soilband Place on either or both sides of row at
planting but not in contact with seed. 
Use lower rate on sandy soils and heavier 
rate on heavy soils. Do not use on muck 
soils.
Aphid (NHE-47) All season dimethoate 0.3 Foliage As needed.
endosulfan spray A
endosulfan dust 1
malathion 1
parathion A
phorate granules 2 to 3 Soilband As for leafhoppers.
Blister beetle All season carbaryl IK Foliage As needed.
(NHE-72) toxaphene 2
Wire worm All season phorate granules 2 to 3 Soil Preplanting, disk in; or use as soilband
(NHE-43) at planting.
White grub All season phorate granules 3 Soil Preplanting, disk in; or use as soilband
(NHE-23) at planting.
Grasshopper July- carbaryl A Foliage As needed, control in fence rows, road-
(NHE-74) September toxaphene IK sides, ditch banks, etc., before migration.
1 Potatoes should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
GREENHOUSE LETTUCE
Insect Insecticide1 Dosage and formulation Application
Aphid malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Garden fleahopper parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Whitefly
tepp aerosol 1 lb. 5%  aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Armyworm 
Cabbage looper
D D T  dust 3 %  purified D D T  dust, 20 lb. per acre On soil surface; do not use after seedling 
stage.
Cutworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Sowbug parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray T o  mulch on soil surface. D o not con-
taminate edible parts.
See page 2 for limitations between application and harvest.
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GREENHOUSE TOMATOES
Insect Insecticide1 Dosage and formulation Application
Aphid endosulfan aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Whitefly malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
naled vapor 5 oz. of 4 %  E.C. per 50,000 cu. ft. Apply on steampipes.
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Russet mite 
Thrip
Use malathion or parathion aerosol as suggested for aphid and whitefly.
Armyworm 
Cabbage looper
D D T  dust 3%  purified D D T  dust, 20 lb. per acre On soil surface for cutworms; dust in air 
above plants for caterpillars.
Cutworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Tom ato fruitworm parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray T o  mulch on soil surface. D o not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
FOR YOUR PROTECTION
Always handle insecticides with respect. The 
persons most likely to suffer ill effects from insecti­
cides are the applicator and his family. Accidents 
and careless, needless overexposure can be avoided. 
Here are a few easy rules that if followed will pre­
vent most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and then bury, burn, or haul to refuse 
dump all empty insecticide containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossoming 
crops visited by bees. Avoid drift onto blossoming 
crops or onto beehives.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1 96 7  Suggested 
Insecticide 
G uide
Insect Control for 
LIVESTOCK AND  
LIVESTOCK BARNS
Livestock producers must follow a sound program of 
pest control if they are to attain maximum income for 
their farming investment. Flies, lice, mites, ticks, and 
grubs irritate animals and some of them suck their 
blood. This greatly reduces meat, egg, and milk 
production. On occasion, individual animals actually 
have been killed by attacks of large numbers of pests 
like horse flies, lice, and mites. Several of these pests 
can transmit diseases such as anaplasmosis and pink­
eye from animal to animal. Thus losses from these 
pests each year cost Illinois farmers millions of dollars. 
A livestock producer does not need to share his profits 
with these insects. They can be readily controlled and 
in many cases eradicated.
In the following charts only the safest, most ef­
fective insecticides are suggested for each specific 
insect on each type of livestock. Other insecticides that 
may have label approval for use on livestock are not 
included because they are less effective or more toxic 
or present potential residue problems. Blank spaces 
in the table of limitations (back cover) mean that we 
do not suggest the insecticide for that specific purpose 
in Illinois.
In using insecticides read the label carefully and 
follow all instructions. Do not exceed the rates sug­
gested; observe the interval between application and 
slaughter and apply only to those animals for which 
use has been approved. Keep a record of the insecti­
cide used, the trade name, the percentage of active in­
gredients, the dilution, rate of application, and dates 
of application. If you are ever questioned, you have 
the records.
Most of the insecticides are suggested for use as 
emulsion concentrates since these are the easiest form­
ulations to handle. However, wettable powders can
be substituted for emulsion concentrates providing the 
finished spray is agitated.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common coined 
chemical names and as such are not capitalized. Trade 
names are capitalized. In the table of limitations (back 
cover) the common names are listed first. Should the 
trade name be more commonly used, it is listed in pa­
rentheses with the common name. Throughout the 
tables of suggested insecticides on pages 2 and 3, how­
ever, only the common name is used where there is one. 
In case of question, refer to the table of limitations.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, and so are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Leaflets describing the life history, biology, and 
habits of most of the insects mentioned can be ob­
tained from the offices of county farm advisers or by 
writing to 280 Natural Resources Building, Urbana. 
These are indicated by an NHE number in the tables.
Other circulars on insect control are:
Circular 897 —  Insect Control for Commercial Vege­
table Crops and Greenhouse Vege­
tables;
Circular 899— Insect Control for Field Crops; 
Circular 900 — Insect Control by the Homeowner; 
Circular 936— Pest Control in Commercial Fruit 
Plantings.
These can be obtained from the above offices or from 
the College of Agriculture, Urbana.
llllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllN
CIRCULAR 898 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1967
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914. 0-1352
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DAIRY CATTLE, BEEF CATTLE, SWINE, AND SHEEP
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide
A m ount per 100 
gal. water or as 
directed
H ow  to apply
Dairy Cattle Lice (N H E -18) Ciodrin E .C ., 4 lb. per gal.
3.2 lb. per gal. 
2 lb. per gal. 
rotenone 5 %  W .P .
1K  Pt-
2 pt.
3 pt.
2 lb.
1-2 gal. per animal. Spray to satu­
ration. M ake 2 treatments 14 days 
apart.
rotenone 0 .5 -1 .0 %  
in sulfur dust
3-6  oz. per animal. Repeat as 
needed.
Horn flies 
(N H E -59)
Ciodrin 2 .0%  0 . 1-2 oz. per anim al; 2 -6  times per 
w eek.1
Stable flies 
(N H E -61)
dichlorvos 1 .0%  O. 
pyrethrin 0 .1 %  +  
synergist O.
1-2 oz. per animal daily .1
Horse flies 
(N H E -60)
pyrethrin 0 .5 %  +  
synergist O.
1 %  pyrethrin +  synergist 
E .C .
10 gal.
1-2 oz. per animal daily .1 
1-2 qt. per animal every 3 days.1
Face flies 
(N H E -106)
Ciodrin 2 .0%  0 . 1-2 oz. per animal, 2 -6  times per 
w eek.1
Grubs rotenone 5 %  W .P . ry2 lb. +  1-2 lb.
of detergent
2 gal. per animal m onthly D ecem ­
ber through April.
rotenone i y %  dust 3 oz. per animal m onthly D ecem ­
ber through April. R ub vigorously 
over affected areas.
Beef Cattle Lice and mange 
(N H E -18)
lindane 20%  E.C. 
lindane 12 .4%  E .C. 
m alathion 5 0 -5 7 %  E.C.
1 lA  pt.
1 qt.
3 qt.
1-2 gal. per animal. Spray to satu­
ration. M ake 2 applications 14 
days apart.
Horn flies 
(N H E -59)
toxaphene 60 %  E.C . 5 pt. 1-2 qt. per animal every 3 weeks. 
O nly partially controls stable flies.1
Stable flies 
(N H E -61)
Ciodrin 2 .0 %  O. 1-2 oz. per anim al; 2 -6  times per 
week from  autom atic sprayer.1
Horse flies 
(N H E -60)
Use as directed for dairy cattle above.
Face flies 
(N H E -106)
Ciodrin 2 .0%  O. As for stable flies.
toxaphene 5 %  0 . Saturate cloth , canvas, or burlap 
head or back oiler at least weekly. 
A lso controls horn flies and helps 
prevent buildup o f lice in winter.
G rubs rotenone 5 %  W .P . 
rotenone 1 x/i°7 o  dust
A s for dairy 
cattle
T he follow ing system ic insecticides, coum aphos, Ruelene, and trichlorfon, as sprays 
provide excellent control o f grubs and only fair control o f lice. Use on ly  on native 
beef cattle; apply during Septem ber or O ctober. Grub control in Illinois is seldom 
profitable.
Swine M ange and lice lindane 20%  E.C . 
lindane 12 .4%  E .C . 
m alathion 5 0 -5 7 %  E.C .
1 qt. 
3 pt. 
3 qt.
1-2 qt. per animal. M ake two ap­
plications 14 days apart.
Sheep T icks, lice, and 
scab (N H E -53)
lindane 20 %  E.C. 
lindane 12 .4%  E .C .
1 qt. 
3 pt.
Spray to saturation. W ith  dips use 
y2 strength.
toxaphene 6 0 %  E.C. 5 qt. Spray to saturation. W ith dips use 
y2 strength except for scab.
Note: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder. 
1 Spray head, back, sides, belly, and legs carefully. Start treatments in June.
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CHICKENS, BARNS, AND SHEDS
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide
A m ount per 100 
gal. water or as 
directed
H ow  to apply
Chickens Lice (N H E -54) coum aphos 25%  W .P . 
m alathion 5 0 -5 7 %  E .C .
6 oz. per 5 gal. 
water
10 oz. per 5 gal. 
water
A pp ly  to roosting areas.
carbaryl 5 %  dust A pply  to litter only, 1 lb. per 40 
sq. ft.
coum aphos 0 .5 %  dust A pp ly  to litter and nests, 1 lb. per 
20 sq. ft.
m alathion 4 %  dust A pp ly  to litter and nests, 1 lb. per 
50 sq. ft.
Com m on red 
mites and lice
carbaryl 80 %  W .P . 
(not for lice)
4 oz. per 5 gal. 
water
Spray roosts, back walls, side walls, 
and around nests.
(N H E -54) coum aphos 25%  W .P . 
m alathion 5 0 -5 7 %  E .C .
6 oz. per 5 gal. 
water
10 oz. per 5 gal. 
water
Spray roosts, back walls, side walls, 
and nests.
Northern fowl 
mites and lice
carbaryl 5 %  dust A pply  to litter, 1 lb. per 40 sq. ft., 
and 1 lb. per 100 male birds.
(N H E -54) coum aphos 0 .5 %  dust A pply  to litter and nests, 1 lb. per 
20 sq. ft .; 1 lb. per 100 male birds.
malathion 4 %  dust A pp ly  to litter and nests, 1 lb. per 
50 sq. ft .; 1 lb. per 100 male birds.
carbaryl 8 0 %  W .P . 4 oz. per 5 gal. 
water
Spray birds and roosting areas (1 
gal. per 100 birds). Use in caged 
laying operations or when litter is 
sparse or wet.
coum aphos 25%  W .P . 
malathion 5 0 -5 7 %  E.C.
3 oz. per 5 gal. 
water
5 oz. per 5 gal. 
water
Spray birds, nests and roosting 
areas (1 gal. per 100 birds). Use in 
caged laying operations or when 
litter is sparse or wet.
Residual Sprays for Barns and Sheds
Houseflies 
(N H E -16, 88)
fenthion 4 6 %  E.C . 
(beef barns only) 
fenthion 25 %  W .P . 
(beef barns only)
3 gal. 
48 lb.
Start treatments in June and main­
tain good sanitation. A pp ly  2 gal. 
per 1000 sq. ft. or to runoff to  ceil­
ings, walls, and support posts, and 
outside around doors and windows. 
Every 4 -6  weeks during fly season.
diazinon 4 8 %  E.C. 
diazinon 50 %  W .P .
2 gal. 
16 lb.
Treat every 2 -4  weeks during fly 
season.1 Otherwise apply as for 
fenthion.
dim ethoate 25 %  E.C . 4 gal. Treat every 4 -6  weeks during fly 
season.1 Otherwise apply as for 
fenthion.
ronnel 2 4 %  E.C. 
ronnel 25 %  W .P .
4 gal. 
32 lb.
Treat every 1-3  weeks during fly 
season.1 Otherwise apply as for 
fenthion.
Baits as Supplements for Barn and Shed
diazinon E.C. 
trichlorfon E.C.
D ilute to 0 .1%  
mixture in 2 parts 
corn sirup and 1 
part water
A pply  to favorite fly-roosting areas 
from  tank sprayer as needed to 
supplem ent residual spray treat­
ment.Sprays dichlorvos E .C. 
naled E .C.
D ilute to 0 .1 % -  
0 .5 %  in 2 parts 
corn sirup and 1 
part water
A pply  as for diazinon and tri­
chlorfon.
ronnel E .C. D ilute to 2 %  in 
2 parts corn sirup 
and 1 part water
A pp ly  as for diazinon and tri­
chlorfon.
Dim etilan 4 %  bands Hang 1 band per 75 sq. ft. o f area 
from  the ceiling or support posts. 
A  supplement to residual sprays.
Note: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder. 
1 Lasting effects are shortened during periods of hot, dry weather.
- 182-
LIMITATIONS FOR SUGGESTED INSECTICIDES APPLIED TO LIVESTOCK OR IN LIVESTOCK BARNS
(Blank spaces in the table denote that the material is not suggested for that specific use in Illinois)
Dairy Beef Swine Sheep Chickens
Animals Barns Animals Barns Animals Barns Animals Barns Birds Barns
carbaryl (Sevin)............ E, I E, I
Ciodrin................... B ... B ...
coumaphos (Coral).......... D ... I, J I,J
diazinon.................. ... H, C ... H, C ... H, C ... H, C ... H, C
dichlorvos (DDVP) (Vapona). . . B C ... C ... C ... C ... C
dimethoate (Cygon)......... ... H ... H ... H ... H ... H
Dimetilan................. ... C, M ... C, M ... C, M ... C, M ... C, M
fenthion (Baytex)........... ... H
lindane................... G, K  ... G, K ... G ...
malathion................. B ... B ... I I
naled (Dibrom)............. ... C ... C ... C ... C ... C
pyrethrin................. B ... B ...
rotenone.................. B ... B ...
ronnel (Korlan)............ ... H, C ... H, C ... H, C ... H, C ... I
Ruelene.................. A ...
toxaphene.......... ...... F, K  ... F ...
trichlorfon (Dipterex) (Neguvon) ... C D, L C ... C ... C ... C
A. Do not apply within 28 days of slaughter. Do not apply repeat applications within 28 days. Do not treat after November 1.
Do not treat sick animals. Give animals free access to water and feed before and after treatment.
B. Do not contaminate feed, water, milk, or milking utensils.
C. As a bait. Do not apply within reach o f animals or in milkrooms. Do not contaminate feed, water, milk, or milking utensils.
D. Do not treat animals less than 4 months old, sick or convalescent animals, or stressed animals. Do not treat for 10 days before or
after shipping. Do not apply in conjunction with internal medications or with pyrethrins, allethrin or their synergist, or with 
organic phosphates. Do not apply in poorly ventilated areas.
E. Do not apply within 7 days o f slaughter and do not treat nesting material. Do not repeat within 4 weeks.
F. Do not apply within 28 days o f slaughter.
G. Do not spray within 30 days of slaughter. Do not dip within 60 days of slaughter.
H. When used as a spray, remove animals before treatment and cover feed and watering troughs. Do not use in milkrooms. Do 
not apply to animals.
I. Gather eggs before treatment and do not contaminate feed and water.
J. Do not apply within 10 days of vaccination or other stress influences. Do not apply more often than once a week.
K. Do not treat cattle less than 4 months old or pigs before weaning.
L. Do not apply within 14 days o f slaughter.
M. Do not apply above feed, water, or milking utensils.
FOR YOUR PROTECTION
Always handle insecticides with respect. Here 
are a few easy rules that if followed will prevent 
most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies. Do not allow treated animals in fish-bearing 
waters or other water supplies until the spray has dried.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossom­
ing crops visited by bees. Avoid drift onto blossoming 
crops and onto beehives.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1967  Suggested 
Insecticide 
G uides
Insect Control for 
FIELD CROPS
Insects and related pests play a major role in field 
crop production in Illinois. Although normal agro­
nomic practices developed during the past century 
have reduced the importance o f many insect pests, 
chinch bugs, grasshoppers, armyworms, aphids, 
white grubs, wireworms, cutworms, and many other 
native insects have continued to be threats to grain 
and forage production. These native insects have 
been joined by such aliens as the European corn 
borer, Japanese beetle, alfalfa weevil, spotted alfalfa 
aphid, southwestern corn borer, sweet clover weevil, 
and others. Without the use o f  the modern insecti­
cides, these insects would seriously hamper economi­
cal production by Illinois farmers and harvests 
would be much less bountiful. Weather variations 
from year to year greatly affect insect populations, 
but annually Illinois farmers reap more than 20 
million dollars profit from the use o f  insecticides to 
control field crop insects.
Financial gain from use o f insecticides has not 
been the only compensation. Use of modern insecti­
cides reduces stalk breakage and lodging from insect 
damage. This possibly has reduced the incidence o f 
clogged pickers and accidents. Proper use o f insec­
ticides has also greatly reduced the need for replant­
ing. Thus proper use o f  insecticides is an integral 
part o f  our farming business.
However, those using insecticides should apply 
all the scientific knowledge available to insure that 
there will be no illegal residue on the marketed 
crop. Such knowledge is condensed on the label. 
Read it carefully and follow the instructions. But 
the label should be recent and not from a container 
several years old. Do not exceed maximum rates 
suggested; observe carefully the interval between 
application and harvest; and apply only to crops for 
which use has been approved. Make a record o f the 
product used, the trade name, the percentage con­
tent o f the insecticide, dilution, rate o f  application 
per acre, and the date or dates of application.
Some of the insecticides suggested in this 
publication can be poisonous to the applicator. The 
farmer is expected to protect himself, his workers, 
and his family from undue or needless exposure.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capital­
ized. Trade names are capitalized. In the table of 
limitations the common names are listed first. 
Should the trade name be more commonly used, 
it is in parentheses following the common name. 
Throughout the tables o f suggestions, however, the 
common name is used if there is one. In case o f 
question, refer to the table o f limitations.
Descriptions o f specific insects, their life history, 
biology, and cultural control methods are available. 
These are designated in the tables with N H E num­
bers, and can be obtained from the county farm 
adviser or by writing to 280 Natural Resources 
Building, Urbana, Illinois.
Other circulars on insect control are:
Circular 897 —  Insect Control for Commercial 
Vegetable Crops and Greenhouse Vegetables;
Circular 898 —  Insect Control for Livestock 
and Livestock Barns;
Circular 900 —  Insect Control by the Home­
owner ;
Circular 936 —  Pest Control in Commercial 
Fruit Plantings.
These suggestions are printed annually by ento­
mologists o f the College o f  Agriculture and the 
Illinois Natural History Survey.
Suggestions sometimes change during the grow­
ing season and thus are subject to change without 
notification.
CIRCULAR 899 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1967
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SPECIAL SUGGEST IO NS AN D  M A JO R  CH AN G ES FOR 1967
Dairy Farms
Dairy farmers are cautioned against the use of the 
chlorinated hydrocarbons, aldrin, chlordane, dieldrin, 
D D T , endrin, heptachlor, or lindane either as foliar 
treatments or soil treatments even though they have been 
used for many years. We urge that these insecticides 
not be used on dairy farms except for seed treatment. 
Although the amounts of insecticides that can be detected 
in milk are fantastically small, the tolerance in milk is 
zero. Slight drift onto dairy pastures, hay crops, or other 
dairy forage crops will result in minute but traceable 
amounts in milk. These minute amounts, when consumed 
by dairy cattle, are readily stored in the body fat and will 
then be excreted in the milk over long periods of time, 
presenting a legal problem, but not a public health 
problem.
Use of aldrin or heptachlor as corn soil insecticides 
does not present a residue problem in the grain. There­
fore, the grain can be purchased without fear of con­
tamination from an aldrin or heptachlor soil treatment. 
The corn ensilage and stover grown on treated soils may 
show very slight residues particularly if the corn is cut 
low. We recommend that corn for ensilage be cut about 
18 inches above the ground if soil treatments of aldrin 
or heptachlor have been used. Hay produced even 
two years after the last soil application may have slight 
residues from the soil particles. Although ensilage, stover, 
and hay may be sources of milk contamination, the 
greatest possibility of milk contamination from use of 
aldrin or heptachlor exists in use of harvested cornfields 
as a grazing or resting area for dairy cattle. As the ani­
mals contact the treated soil and pick up corn from the 
ground, they pick up soil containing sufficient insecticide 
to be detectable in the milk.
When buying corn ensilage or other forage, be sure it 
does not have an objectionable residue. Question the sup­
plier and, if in doubt, have a chemical analysis made. 
These statements apply to heifers and dry cows, as well 
as producing cows.
Do not apply these chlorinated hydrocarbons to dairy 
buildings or barns or on dairy cattle.
T oxa p h en e  is a chlorinated hydrocarbon not included 
in the above list. Toxaphene will appear in the milk when 
dairy animals eat toxaphene-treated forage; however, it 
is not stored in the animal’s body, and they will produce 
clean milk in about one week after exposure. A dairyman 
may wish to use toxaphene on his farm to control insect 
pests of soybeans, corn (for grain), or small grain pro­
viding he does not use them for pasture, hay, ensilage, 
or stover. In using toxaphene, the dairyman should take 
all precautions to avoid drift onto dairy pasture, hay, or 
other forage crops.
The insecticides suggested in the following tables to
replace the chlorinated hydrocarbons often may be more 
expensive, more difficult to apply, and more dangerous to 
the applicator, and may provide less effective insect con­
trol. The insecticides with a footnote (1) are not to be 
used on dairy farms. These suggestions, if followed, will 
enable Illinois dairymen to continue to produce a whole­
some, nutritious, and legal product.
Farms Adjacent to Dairy Farms
Do not apply sprays or dusts of aldrin, D D T , ch lor- 
dajie, dieldrin, heptachlor, or lindane to fields adjacent to 
dairy hay, pasture, on ensilage crops because of drift. 
Drift problems are practically eliminated when good- 
quality, low-dust granules are used properly.
Soybean Farms
Recent research shows that aldrin and heptachlor, and 
their breakdown products, dieldrin and heptachlor epox­
ide, are translocated to the beans grown in the field the 
year of application. This research also shows that soy­
beans following corn to which the soil insecticides, aldrin 
and heptachlor, have been applied absorb small but still 
detectable amounts of these insecticides.
On the basis of preliminary research and guided by 
the results of random surveys of Illinois soybeans, we 
suggest to Illinois soybean producers the following uses 
of insecticides in 1967:
1. D o  not use the soil insecticides, aldrin, chlordane, 
dieldrin, endrin, or heptachlor as a soil treatment for soy­
beans. Aldrin, dieldrin, and heptachlor are not cleared 
for use on soybeans as a foliar treatment. DDT was 
granted a tolerance in soybeans but we do not recommend 
that it be used by Illinois farmers.
2. At present, allow two years to elapse before plant­
ing soybeans in a field where either aldrin or heptachlor 
have been applied annually for five or more years. Thus 
if aldrin or heptachlor were applied to a field from 1962 
through 1966, we suggest that soybeans not be grown in 
in this field until 1968.
3. For the common Illinois rotations which include 
soybeans, corn, and grains, continue to plant soybeans as 
you have in the past. The future of this suggestion de­
pends upon research and survey data.
Farms With Continuous Corn
Northern corn rootworm populations increase rapidly 
in fields where corn is grown for three or more years in 
succession. Maximum populations are reached by the 
sixth year of continuous corn. The larvae feed on the 
corn roots and by early August the corn begins to lodge 
seriously. Until recently, aldrin or heptachlor as soil
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insecticides applied at or before planting provided excel­
lent protection.
In 1962 northern corn rootworms highly resistant to 
aldrin and heptachlor appeared. By 1965 there were indi­
vidual problem fields in almost every county in the north­
ern half of Illinois. A  random survey showed less than 
one percent of the fields in Illinois contained highly resis­
tant rootworms. A  survey of 220 fields in 1966 showed 
moderate to high resistance in about 10 percent of the 
fields sampled. In 1967 failures to control rootworms will 
be common in the northern half of Illinois and corn will 
lodge in many fields where corn has been grown for five 
or more years continuously. At present, if you have 
grown corn for several years in succession in the field, 
if you have used aldrin or heptachlor almost every year, 
if the corn lodged in August, and if there were lots of 
green beetles in the fresh silks, you probably have resis­
tant northern corn rootworms.
In 1966 the western corn rootworm increased west of 
a line from Rock Island to Peoria to Carthage. In Mer­
cer County western corn rootworms were common in 
many fields. Western corn rootworms were found this 
year in Henry, Whiteside, Lee, and Woodford counties. 
There may be an occasional beetle in almost every county 
in northern Illinois.
The most effective resistant corn rootworm control is 
a crop rotation; grow some other crop for two years. 
When rotating to control resistant corn rootworms, use 
a crop other than soybeans in 1967 if you have used 
aldrin or heptachlor annually for five or more years in­
cluding 1966. If you have applied aldrin or heptachlor 
annually for several years, but not in 1966, you can plant 
soybeans in 1967. If corn is to be planted in these re­
sistant rootworm fields, use one of the organic phosphate 
insecticides as a planting time treatment or a basal appli­
cation during cultivation.
Entomologists of Iowa, Missouri, and Nebraska found 
that the organic phosphates like diazinon, parathion, or 
phorate are effective for about six weeks. When applied 
at planting time to early-planted corn, they do not control 
rootworms that are hatching in late June or early July. 
Thus in Illinois do not expect rootworm control from 
planting time applications of an organic phosphate applied 
to corn being planted before May 15. When applied to 
corn planted after May 15 it should control rootworms.
To control rootworms on early planted corn, these 
entomologists suggest a basal application  of insecticide 
during cultivation. A  special applicator on the cultivator 
directs organic phosphate insecticide granules at the base 
of the plant and dirt is thrown over this deposit. This 
kills rootworms for about six inches on each side of the 
plant allowing roots to establish themselves and secure 
the plant. P lanting-tim e treatments are applied ahead of 
the press wheel in a band 7 inches wide.
Condensed Soil Insecticide Suggestions
G eneral N o n -D a iry  F a rm s: In a normal rotation con­
tinue to use aldrin or heptachlor broadcast and disked in 
before planting or in the row at planting time. If a row 
treatment is used, plan to apply a post-planting or emer­
gency application for cutworms if necesary as listed on 
page 5.
D airy  F a rm s: Use organic phosphate insecticides at 
planting. Supplement with a planter box seed treatment 
but take precautions not to interfere with the seeding rate. 
In some instances you may have to apply a post-planting 
or emergency application of one of the insecticides listed 
in the table for cutworm control. If a field infested with 
resistant rootworms is planted before May 15, you may 
want to omit the planting-time treatment and make a 
basal application during cultivation.
S o y b ea n s : Do not apply aldrin, chlordane, dieldrin, 
endrin, or heptachlor as a soil or foliar treatment for soy­
bean insects. If you have applied aldrin or heptachlor 
annually for five or more years for corn soil insect con­
trol, skip one year before planting soybeans.
C ontinuous corn  and. con trol o f  resistant corn  ro o t-  
w o rm s : When planting before May 15, follow the sug­
gestions as listed for the general non-dairy farms and 
plan to use a basal treatment of an organic phosphate in 
mid to late June at cultivation. When planting after 
May 15, apply an organic phosphate insecticide ahead of 
the press wheel in a band 7 inches wide. You may have 
to supplement with a planting or emergency cutworm 
application as listed on page 5.
O th er soil in secticid es: If a shortage of aldrin and 
heptachlor exists, chlordane can be substituted at two 
pounds per acre in the row or four pounds per acre broad­
cast. It will not control resistant rootworms, and it will 
not be as satisfactory as aldrin or heptachlor; for this 
reason it is not listed in the tables.
Pollination Injury by Rootworm Beetle Feeding
Silk dam age by corn  roo tw orm  adult beetle  fe ed in g : 
Corn rootworm beetles feed on silks. When these beetles 
are numerous during pollination, kernel set can be af­
fected, particularly in late-planted fields when silking has 
just begun. If beetle emergence occurs during dry silk, 
then pollination is not seriously hurt. Demonstrations by 
the DeKalb County Extension Service showed no effect 
on yield when low populations of beetles were controlled. 
Control of beetles resulted in no difference in yield with 
high beetle populations and dry silk. Control of beetles 
resulted in a definite savings when high populations of 
beetles were controlled as silks were emerging. From this 
limited data, control would be profitable when five or 
more beetles per ear are present and less than 75 percent 
of the plants have silked.
-186-
LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS ON THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not suggested for that specific use in Illinois)
Field corn Forage crops
Seed and soil Grain Ensilage Stover Alfalfa Clover Pasture Seed
aldrin
azinphosmethyl (Guthion)1
A
16, E 16,E 16,E
carbaryl (Sevin) 0 0 0 0 0 0 0
demeton (Systox)1 21, E 21,E 21,E 21,E
diazinon A 0 10 10 7 7 K ,L 7
disulfoton (Di-Syston)1 100J 40,J 40,J 40 ,J
dyfonate (N2790)1 I
heptachlor
malathion
A
5 5 5 0 0 0 0
methoxychlor 7 7 7 7
naled (Dibrom) 
0-5353 (Buxten)1 A
4 4 4 4
methyl-parathion1
parathion1 A 12 12 12
15 15 15 15
phorate (Thim et)1 A B B B
toxaphene A C C D
trichlorfon (Dylox) 40 40 40
Barley Oats Rye Wheat Soybeans
Grain Straw Grain Straw Grain Straw Grain Straw Grain Forage
azinphosmethyl (Guthion)1 21 D
carbaryl (Sevin) F F F F F F F F 0 0
carbophenothion (Trithion)1 
demeton (Systox)1 45,G 21, G 45,G 21,G 45,G 21,G
7 D
disulfoton (Di-Syston)1 H
parathion1 15 15 15 15 15 15
phorate (Thimet)1 H
toxaphene A D A D A D A D A D
trichlorfon (Dylox) 21 D 21 D 21 D
1. Except as granules, to be applied only by experienced operators 
wearing proper protective clothing.
A. No specific restriction when used as recommended.
B. Do not apply if soil application was used. Otherwise apply be­
fore tassel stage.
C. Do not feed treated forage to dairy animals. Do not feed 
sprayed forage or granular-treated corn silage to livestock 
fattening, for slaughter nor granular-treated stover within 28 
days o f slaughter.
D. Do not feed treated forage to dairy animals or livestock fatten­
ing for slaughter.
E. Once per cutting.
F. Not after boot stage.
G. Apply no more than twice per season with at least 14 days be­
tween applications.
H. Do not graze treated wheat.
I. Does not have label approval.
J. Do not apply more than once per season regardless of method 
of application.
K. Livestock may be grazed immediately following application
or may be fed green forage immediately following cutting.
L. If grass pastures are to be cut for hay, allow 21 days be­
tween application of water solution or 30 days for oil solution.
FIELD CORN
Time of Lb. active Timing of application
Insects attack Insecticide ingredient per acre Placement (See table of limitations)
Seed corn maggot At germination dieldrin Follow manu- On seed Protects seed only. Use with resistant
Seed corn beetle 
(NHE-27)
heptachlor facturer’s directions rootworm soil treatment.
Resistant corn June-August phorate2 1 Soil surface Apply as 7-inch band on soil immediately
rootworms (also Buxten2 1 ahead of press wheel. Cultivation or
for soil insect diazinon2 1 basal treatment cultivated into the soil
control on dairy dyfonate3 1 in June may be used for corn rootworm
farms) disulfoton2 1 control. See page 3 for explanation.
(NHE-26) parathion2 1
N ote: See footnotes at bottom of page 5.
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FIELD CORN (continued)
Insects
Time of 
attack Insecticide
Lb. active 
ingredient per acre Placement
Timing of application 
(See table of limitations)
Non-resistant 
corn rootworms
June-August aldrin1 1 in row
1 Yl broadcast
In soil T o  control soil insect complex. If broad­
cast, work into soil immediately. See
(NHE-26) heptachlor1 same as aldrin In soil page 3 for explanation.
Wireworm
(NHE-43)
May-July aldrin1 1 in row
1 Y% broadcast or
In soil If broadcast, work into soil immediately. 
1 A  lb. kills only small ones.
3 on peat soils or if 
many large worms are present
White grub 
(NHE-23)
M ay-October heptachlor1 
(For dairy farms,
Same as aldrin In soil 
refer to resistant rootworms.)
Grape colaspis May-July As for wireworm; broadcast preferred.
(NHE-25) (For dairy farms, refer to resistant rootworms.)
Sod webworm May-June carbaryl 1 At base of At time of initial attack.
(NHE-42) plant
Cutworm May-June Broadcast treatment: apply lb. of aldrin or heptachlor or 2 lb. of diazinon as preventive
(NHE-38) (planting must occur soon after diazinon treatment).
Row treatment:
diazinon 14G 2 Soil surface Apply as 7-inch band on soil immediately
dyfonate 10G3 ahead of press wheel.
Emergency treatment:
carbaryl (Sevin) 80SP 2-3 At base of When damage is first seen; use 20 gal. of
diazinon 14G 2 plant finished spray per acre. Cultivation im-
dyfonate 10G3 2 mediately after application will be helpful.
toxaphene EC 3
trichlorfon (Dylox) 50WP 1
Grasshopper June- carbaryl H On entire As needed. For ensilage corn use diazi-
(NHE-74) September diazinon A plant as non, malathion, or carbarvl.
malathion 1 spray
toxaphene I A
Flea beetle May-June carbaryl H Over row When damage becomes apparent on small
(NHE-36) toxaphene l A as spray corn.
Armyworm May-June carbaryl 1A Over row At first migration or when damage first
(NHE-21) toxaphene 1A as spray becomes apparent.
Fall armyworm June; August- carbaryl granules m In whorls Granules preferred for whorl. When silk-
(NHE-34) September toxaphene granules 1 Vo, ing (see earworm).
Chinch bug June-August carbaryl i Spray at base At beginning of migration. Also apply
(NHE-35) of plant strip in adjacent grain.
Thrips June carbaryl i On foliage When severe wilting and discoloration are
(NHE-39) as spray noticed.
Corn leaf aphid diazinon granules i In whorl Just before tasseling when aphids are ap-
(NHE-29) phorate granules i pearing on individual plants. Preventive
treatment.
malathion i As a foliage T o clean up severe infestation.
diazinon spray
Corn rootworm Late July, carbaryl i Overall spray When silking is not over 75%  and there
adults early August malathion i or directed are more than an average of 5 beetles per
towards silk ear.
Corn borer, June-July carbaryl 5%  granules 1K On upper When tassel ratio is 30 to 50, and 75%
first generation diazinon granules i of plant and or more plants show recent borer feeding
into whorl in whorl.
Corn borer, Mid-August carbaryl As for first From ear At first hatch when there are 1 or more
second generation diazinon generation upward egg masses per plant.
Corn earworm July-August carbaryl I A Spray ear 2 to 4 applications at 3- to 5-day intervals,
(NHE-33) zone, seed starting at 10% silk. 25 gal. of finished
corn only spray per acre.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops.
J Dairy farmers should use these materials for soil insect control although they are not as effective as aldrin or heptachlor. Buxten 
(0-5353) is effective only on rootworms.
3 Will be suggested upon federal label approval.
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SOYBEANS
Insect
Time of 
attack
Lb. active
Insecticide3 ingredient per acre Placement
Timing of application 
(See table of limitations)
Bean leaf beetle 
(NHE-67)
May-June,
August
carbaryl
toxaphene1
1
1M
On foliage When leaf feeding becomes severe, but 
before plants killed and pods eaten.
Clover root 
curculio adult 
(NHE-71)
May-June carbaryl
toxaphene1
1
W2
On marginal
rows
When clover is plowed, beetles migrate 
to adjacent beans.
Grasshopper
(NHE-74)
June-
September
carbaryl
toxaphene1
H  
1H
On foliage When migration from adjacent crops 
begins.
Flea beetle May-June carbaryl
toxaphene1
l
1H
On foliage Seedlings usually attacked. Treat when 
needed.
Green clover 
worm (NHE-75) 
and webworm 
(NHE-42)
August carbaryl
toxaphene
1
1M
On foliage When damage appears and small worms 
are numerous between blossom and pod 
fill.
Mites June-August carbophenothion2
azinphosmethyl2
H
V2
On foliage As needed on field margins and entire 
field.
Stink bugs July and 
August
carbaryl
malathion
1
1
T o foliage As needed but when stink bugs are 
numerous.
1 For use on dairy farms only when alternate material is not available and when insect 
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
2 To be applied only by experienced operators or those wearing protective clothing.
3 See page 2 for insecticide use restrictions on soybeans.
emergency exists. Do not apply as foliage
STORED GRAIN (Corn, Wheat, and Oats)
Insect
Time of 
attack
Insecticide1 
and dilution Dosage Placement
Suggestions
(See table of limitations)
Angoumois grain 
moth (earcorn) 
(NHE-62)
April-October 
(Southern %  of 
Illinois)
malathion 57%  
E.C., 3 oz. per 
gal. water
Apply to runoff Spray surface 
and sides in 
April and 
August
Plant tight husk varieties. Shelled corn 
is not affected by Angoumois moth.
Meal moths and 
surface infestations 
only (NHE-63)
April-October malathion 1.0% 
dust
malathion 57%  
E.C., 3 oz. per 
gal. water
30 lb. per 1000 sq. 
ft.
2 gal. per 1000 sq. 
ft.
Spray or dust 
on surface
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain.
G eneral
Internal and ex­
ternal feeders 
(NHE-64, 65) 
Rice and granary 
weevils
April-October malathion 1.0% 
dust
malathion 57%  
E.C., 1 pt. per 
3-5 gal. water
40-60 lb. per 
1000 bu.
3-5 gal. per 1000 
bu.
Spray or dust 
uniformly as 
grain is 
binned
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain.
Flat grain beetle 
Saw-toothed 
grain beetle 
Rusty grain beetle 
Foreign grain beetle 
Cadelle beetle 
Flour beetle
liquid fumigant; 
use with caution 
and avoid 
breathing vapors
3-5 gal. per 1000 
bu.
On surface; 
repeat if nec­
essary
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply in late July and Sep­
tember in the southern half of Illinois; 
apply in mid-August in the northern half 
of Illinois. Use surface treatment of 
malathion as recommended for meal 
moths.
1 Use only “premium grade” malathion on grain. Malathion vaporizes and is lost rapidly when grain is heat-dried. 
Note : E.C. =  emulsion concentrate.
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SMALL GRAINS
Insect
Time of 
attack Insecticide
Lb. active 
ingredient per acre Placement
Timing of application 
(See table of limitations)
Grasshopper
(NHE-74)
June-August carbaryl
toxaphene1
%
I K
On entire 
plant
Control early while grasshoppers are small.
Chinch bug 
(NHE-35)
June-July carbaryl 1 A t base of 
stalk
Treat strip in grain to protect corn from 
migrating bugs.
Armyworm
(NHE-21)
May-June carbaryl
toxaphene1
trichlorfon
1
IK
%
On foliage When worms are still small and before 
damage is done.
Greenbug May-June demeton2
parathion2
K
X
On foliage When needed.
Hessian fly Sept.-October; 
April-May
disulfoton
phorate
K
K
In drill row Use granules in a grass-seeder for suscep­
tible varieties planted early.
1 For use on dairy farms only when alternate mate 
sprays or dusts to or adjacent to dairy pasture, hay, or 
' To be applied only by experienced operators or
rial is not available and when insect 
forage crops.
those wearing protective clothing.
emergency exists. Do not apply as foliage
CLOVER AND ALFALFA
Insect
Time of 
attack Insecticide
Lb. active 
ingredient per acre Placement
Timing of application3 
(See table of limitations)
Alfalfa weevil 
(NHE-89)
March-June azinphosmethyl2’ 4 y<i 
malathion5 1 
methoxychlor 1%  
methyl parathion2 K
On foliage Observe carefully and when 50%  of the 
tips are being skeletonized treat immedi­
ately; two treatments may be necessary 
on first cutting; regrowth following first
diazinon with 
methoxychlor
K
1
cutting may need protection. By ground, 
use a minimum of 20 gal. of finished spray 
per acre. If spraying close to harvest, use 
malathion or carbaryl. If beyond 10% 
bloom, use only malathion and late in the 
afternoon after bee activity has been
completed.
Clover leaf 
weevil (NHE-12)
March-April malathion 1 On foliage When larvae are numerous and damage 
is noticeable, usually early to mid-April.
Spittlebug
(NHE-13)
Late April, 
early May
methoxychlor 1 On foliage When bugs begin to hatch and tiny spit­
tle masses are found in crowns of plants.
Aphid
(NHE-14 and 19)
April-M ay demeton2
diazinon
malathion
X
K
l
On foliage When aphids are becoming abundant.
Leafhopper
(NHE-22)
Early July carbaryl
methoxychlor
1
1
On foliage When second-growth alfalfa is 1 to 6 
inches high, or as needed.
Garden webworm 
(NHE-42)
July-August carbaryl
toxaphene*
l
IK
On foliage When first damage appears. Use toxa­
phene only on new fall seedlings.
Cutworm
(NHE-77)
April-June carbaryl IK On foliage Cut, remove hay, and spray immediately.
Armvworm
(NHE-21)
May-June,
September
carbaryl
malathion
IK
1
On foliage Only when grasses are abundant.
Seed crop insects July-August toxaphene1 IK On foliage No later than 10% bloom.
Grasshopper
(NHE-74)
June-
September
carbaryl
diazinon
malathion
naled
K
K
l
X
On foliage When grasshoppers are small and before 
damage is severe.
Sweet clover 
weevil (NHE-15)
April-M ay toxaphene1 IK On foliage When 50%  of foliage has been eaten. New 
seedlings only.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops. 
"T o  be applied only by experienced operators or those wearing protective clothing.
3 Before applying insecticides, be certain to clean all herbicides out of equipment.
4 Water temperature should be above 55°F.
5 Malathion and carbaryl are safer to handle but less effective. Do not use malathion when temperatures are below 60°.
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TOXICITY AND PERSISTENCY RATINGS FOR INSECTICIDES’
Insecticide
Toxicity to 
Warm-blooded 
animals Fish
Persistency 
as a residue
aldrin 2 1 1
azinphosmethyl 1 3
carbaryl 4 6 3
carbophenothion 1 2
demeton 1 3 3
diazinon 3 2 3
disulfoton 1 3
heptachlor 2 1 1
malathidn 5 3 6
methoxychlor 6 1 4
naled 3 2 6
parathion 1 2 3
phorate 1 4
toxaphene 3 1 1
trichlorfon 4 6 5
1 A rating o f 1 indicates high toxicity or persistence of residue; a rating o f 6 indi­
cates low toxicity (relatively safe) and little persistency.
FOR YOUR PROTECTION: Always handle insecticides with respect. The persons 
most likely to suffer ill effects from insecticides are the applicator and his family. A c­
cidents and careless, needless overexposure can be avoided. Here are a few rules that 
if followed will prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide concentrates.
2. Do not smoke while handling or using insecticides.
3. Keep your face turned to one side when opening insecticide containers.
4. Leave unused insecticides in their original containers with the labels on them.
5. Store insecticides out of reach o f children, irresponsible persons, or animals; store prefer­
ably in a locked cabinet.
6. Wash out and bury, burn, or haul to the refuse dump all empty insecticide containers.
7. Do not put the water-supply hose directly into the spray tank.
8. Do not blow out clogged nozzles or spray lines with your mouth.
9. Wash with soap and water exposed parts o f body and clothes contaminated with insecticides.
10. Do not leave puddles o f spray on impervious surfaces.
11. Do not apply to fish-bearing or other water supplies.
12. Do not apply insecticides, except in an emergency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or cisterns.
14. Do not spray or dust when weather conditions favor drift.
15. Observe all precautions listed on the label.
16. T o avoid bee kill, apply insecticides after bee activity has been completed for the day; use 
the least toxic materials. Warn beekeepers that you are applying insecticides.
Cooperative Extension Work, University of Illinois, College of Agriculture, and the U.S. Department of Agriculture cooperating. 
JOHN B. CLAAR, Director. Act approved by Congress May 8 and June 30, 1914.
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Insect Control
BY THE HOMEOW NER
Much has been said about the effects of pesticides, par­
ticularly insecticides, on the health and well-being of 
the American people. The homeowner, however, is also 
aware that he is constantly faced with a horde of in­
sects, intent upon destroying his property or making 
his life uncomfortable. Occasionally he can avoid or 
reduce the destruction wrought by some pests without 
using an insecticide, but to control most insects, he 
must rely on an insecticide. This will provide the satis­
factory control that he demands.
By careful use of insecticides, the homeowner can 
enjoy reasonable freedom from insects without endan­
gering either himself, his family, or his pets. He must 
recognize, however, that insecticides are designed to 
destroy one group of animals — insects — and can be 
harmful to other animals, including man himself, if 
used with disregard of normal safety precautions. It is 
up to each insecticide user to handle, apply, and store 
insecticides safely to reap their benefits without suffer­
ing from their dangers. For further information on 
safe use of pesticides Circular 906 is available from the 
College of Agriculture at Urbana.
Read the labels and follow instructions carefully. 
A few million dollars were spent on research to dis­
cover the information they contain.
The suggestions in this publication list certain in­
secticides to control insect pests of food, fabric, struc­
tures, man and animals, lawns, shrubs, trees, flowers, 
fruits, and vegetables. Others might control the insect, 
but we have tried to suggest only the safest materials 
and have tried to simplify the list of insecticides that 
the homeowner needs. However, with the wide variety 
of problems and situations, several insecticides are re­
quired to meet the needs of the homeowner. Many 
people prefer to employ the services of a professional 
exterminator or custom applicator rather than to be­
come involved with selection and application of an 
insecticide.
The names used in these tables are the common 
coined chemical names, not the trade names, and as 
such may not be familiar to you. The common name 
for D D V P  is dich lorvos, for K elth a n e  it is d ico fo l, 
and for S evin  it is carbaryl. If there is no coined chem­
ical name, the trade name is used but is capitalized.
In using these tables always read the footnotes be­
fore using the insecticides. They list precautions and 
other pertinent information.
Leaflets describing specific insects, their life history, 
habits, damage, and cultural control methods are avail­
able from the county farm adviser or by writing to 
280 Natural Resources Building, Urbana, Illinois. 
These are indicated in the tables by NHE or Circular 
numbers.
Other circulars on insect control are:
Circular 897 — Insect Control for Commercial Vege­
table Crops and Greenhouse Vege­
tables;
Circular 898 — Insect Control for Livestock and Live­
stock Barns;
Circular 899 — Insect Control for Field Crops; 
Circular 936— Pest Control in Commercial Fruit 
Plantings.
These are available from the above sources or from 
the College of Agriculture at Urbana. •
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, so these are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture 
and the Illinois Natural History Survey.
CIRCULAR 900 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1967
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914.
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VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
Aphids (NHE-47) 
Leafhoppers (NHE-22) 
Mites (NHE-58) 
Thrips
M ost garden crops malathion Apply on foliage to control the insects. Aphids and leafhoppers 
transmit plant diseases; early control is important. Mites web 
underside of leaves; apply insecticide to underside of leaves 
early before extensive webbing occurs.
Blister beetles (NHE-72) 
Cutworms (NHE-77) 
Flea beetles (NHE-36) 
Grasshoppers (NHE-74) 
Leafhoppers (NHE-22) 
Picnic beetles (NHE-40)
M ost garden crops carbaryl For cutworms, collars of paper, aluminum foil, or metal at 
planting for small numbers of plants are recommended, or 
apply insecticide to base of plants at first sign of cutting. 
Control grasshoppers in garden borders when hoppers are 
small. For picnic beetles, pick and destroy overripe or dam­
aged vegetables.
Wireworms (NHE-43) 
and other soil insects 
(NHE-23, 27)
M ost garden crops diazinon When tearing up sod for a garden, apply to soil and rake in 
before planting.
All cabbage worms 
(NHE-45)
Cabbage and 
related crops, 
salad crops, and 
leafy vegetables
carbaryl or 
malathion
Presence of white butterflies signals start of infestation. Con­
trol worms when small. It is almost impossible to raise cole 
crops in Illinois without controlling these pests.
Hornworms Tomatoes carbaryl Handpicking usually provides satisfactory control.
Earworms (NHE-33) Tomatoes and 
sweet corn
carbaryl Apply to late-maturing tomatoes 3 to 4 times at 5- to 10-day 
intervals from small-fruit stage. Apply at fresh-silk stage to 
early and late corn every 2 days 4 to 5 times.
Colorado potato beetles Eggplant, potatoes, 
tomatoes
carbaryl Apply as needed. Insects usually present only in late M ay and 
June.
Potato leafhoppers 
(NHE-22)
Potatoes, beans carbaryl or 
malathion
Apply 3 to 4 times at weekly intervals starting in late M ay or 
early June. Late potatoes and beans require additional treat­
ments. M ost serious pest of potatoes and beans in Illinois.
Bean leaf beetles 
(NHE-67)
Beans carbaryl Leaves are riddled in early plantings. Apply once or twice as 
needed.
Mexican bean beetle Beans carbaryl Except for southern Illinois, only a pest of late beans. Apply 
insecticide to underside of leaves.
Cucumber beetles 
(NHE-46)
Vine crops carbaryl or 
malathion
Apply as soon as beetles appear in spring. When blossoming 
begins, apply insecticide late in the day so as not to interfere 
with pollination by bees.
Squash vine borers Squash carbaryl Make weekly applications to crowns and runners when plants 
begin to vine. Apply late in day.
Squash bugs (NHE-51) Squash and 
pumpkins
carbaryl Apply as soon as small nymphs are seen and as needed. Does 
not kill large nymphs and mature bugs. Apply late in day.
Corn borer Sweet corn carbaryl Apply 4 times every 3 days to whorl and ear zone of early 
corn when feeding appears on whorl leaves.
Days to Wait Between Application and Harvest
Collards, 
kale, and 
other leafy 
crops
Cabbage
and
related
Beans Lettuce crops
Sweet Vine
corn Onions crops1 Tomatoes Pumpkin Eggplant Peas Potatoes
carbaryl 14 
malathion 7
0 14 3
1 14 7
0 . .  
5 3
0 0 0 0 0 0 
1 1 3 3 3 0
1 Only apply insecticide late in the day after blossoms have closed to avoid bee kill.
Amount of Insecticide for Volume of Spray
1 gal.
Commercial
6 gal. 100 gal. dust
carbaryl 50%  W .P. 
malathion 50-57% E.C.
2 tbl. 
2 tsp.
%  cup 2 lb. 5%  
4 tbl. 1 qt. 4%
Apply 1 ounce of actual diazinon per 1,000 square feet. T o  do this mix 34 pint (4 fluid ounces) of 25%  diazinon emulsion in enough 
water to cover 1,000 square feet, usually 2 to 3 gallons of water. Rake into soil.
Note : E.C. =  emulsion concentrate; W .P. =  wettable powder.
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FRUIT INSECTS
Insects Crop Insecticide1 Suggestions2
Apple maggot (NHE-108) 
Codling moth (NHE-98) 
Green fruit worm 
Leaf rollers
Apple malathion
methoxychlor
diazinon
Apply once just ahead of bloom and repeat every 10 to 14 days 
after bloom until July 15. Continue spray program in northern 
Illinois until August 15 for apple maggot control. Carbaryl 
can be added or substituted after 21 days past bloom.
Aphids M ost fruits malathion Apply when aphids first appear on leaves.
Apple tree borers Apple carbaryl Spray trunks of young trees beginning in June for 2 to 3 
applications. Keep young trees vigorous.
Plum curculio (NHE-101) Apple, peach, 
apricot, plum, 
and cherry
methoxychlor
carbaryl
Use methoxychlor just before bloom and repeat every 10 to 14 
days for 3 applications. Do not spray during bloom. Do not 
use carbaryl on apples until 21 days after bloom or thinning of 
fruit will occur.
Scale (N H E -100) M ost fruits malathion Apply in M ay during crawler stage. Dormant oil spray may 
be applied in spring before leaf buds open.
Oriental fruit moth 
(NHE-99)
Peach and apricot carbaryl Make first application at petal fall. Repeat every 10 to 14 
days. Malathion can be added to suppress mites. First gen­
eration damages terminal hosts, second and third enter fruit.
Peach tree borers 
(NHE-112)
Peach, apricot, 
plum, and cherry
carbaryl Thoroughly spray trunk and limbs of peach trees beginning 
about June 1. Repeat every 2 to 3 weeks through July.
Tarnished plant bug 
Stink bug
Peach and apricot carbaryl Make first application at petal fall, plus 2 more applications 
10 to 14 days apart.
Mites M ost fruits malathion
dicofol
Either malathion or dicofol should be included in the spray 
mixture to prevent mite buildup.
Periodical cicada Apple and peach carbaryl Apply spray every 7 to 10 days.
Raspberry fruit worm 
Raspberry cane borers
Raspberry carbaryl
methoxychlor
malathion
Apply just before buds open and repeat in 2 weeks.
Grape berry moth Grape carbaryl
malathion
methoxychlor
diazinon
Apply to first generation larvae immediately after bloom and 
apply sprays again 35 to 45 days later for second brood.
Strawberry leaf roller 
Strawberry weevil 
Strawberry crown borers
Strawberry carbaryl
diazinon
malathion
methoxychlor
Apply once before bloom and again after bloom. If leafroller 
remains a problem after harvest, make an additional applica­
tion.
1 There are general-purpose or all-purpose fruit sprays available commercially for use by the home fruit grower. These mixtures 
usually contain 2 fungicides for disease control and 2 insecticides. The insecticides differ in that one is a short-duration, quick-killing 
chemical such as malathion and the other is a more residual insecticide such as methoxychlor. These two insecticides will effectively con­
trol most large and small fruit insects if used throughout the growing season. Sometimes, a miticide has to be added for more effective 
mite control. Carbaryl can be substituted for methoxychlor for all fruit crops except apples. Carbaryl thins or reduces the number of 
apples on a tree if used earlier than three weeks after bloom.
1 Dates o f application refer to central Illinois. In southern Illinois apply two weeks earlier and in northern Illinois two weeks later.
Days to Wait Between Application and Harvest
Apples Peaches 
and pears and apricots Plums Cherries Grapes Raspberries Strawberries
carbaryl (Sevin) 1 3 3 1 1 7 1
diazinon 14 20 10 10 10 5
dicofol (Kelthane) 7 14 7 7 7 2 2
malathion 3 7 3 7 3 1 3
methoxychlor 7 21 7 7 14 3 3
Amount of Insecticide for Volume of Spray
1 gal. 6 gal. 100 gal.
carbaryl 50%  W .P. 2 tbl. M cup 2 lb.
diazinon 25%  E.C. 2 tsp. 4 tbl. 1 qt.
dicofol 18.5% E.C. 2 tsp. 4 tbl. 1 qt.
malathion 50-57% E.C. 2 tsp. 4 tbl. 1 qt.
methoxychlor 50%  W .P. 2 tsp. 4 tbl. 1 qt.
Note: E.C. =  emulsion concentrate; W .P. =  wettable powder.
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TREE AND SHRUB INSECTS
Insects Insecticide Suggestions1
Aphids (NHE-7) diazinon
malathion
Spray foliage thoroughly with force. Repeat as needed.
Bagworms (NHE-6) carbaryl 
diazinon 
lead arsenate 
malathion
Spray foliage throughly. Apply June 15. Later sprays are less effective.
Borers (NHE-8) D D T Spray trunk monthly in summer, beginning about M ay 1. Do not spray 
foliage. Wrap trunks of newly set trees with heavy paper for first two years 
or until trees are growing vigorously.
Catalpa sphinx carbaryl 
lea4 arsenate
Spray foliage when feeding or worms are first noticed.
Eastern tent caterpillars Same as for catalpa sphinx Spray when nests are first noticed.
Elm leaf beetle (NHE-82) Same as for catalpa sphinx Spray as soon as damage is noticed.
European pine shoot moths 
and Nantucket pine moth 
(NHE-83)
D D T Spray foliage thoroughly in mid-April and late June.
Fall webworms carbaryl Spray when first webs appear; clip off and destroy infested branches or burn 
out webs.
Galls (NHE-80, 81) 
Elm cockscomb lindane Spray foliage thoroughly when buds unfold.
Hickory
Hackberry blister diazinon
malathion
Spray foliage thoroughly in late M ay. Kills psyllids in galls.
Cooley spruce 
Eastern spruce
Either spray above Apply in late September or October or early spring just before buds swell.
Green-striped mapleworms Same as for catalpa sphinx Spray as soon as damage is noticed.
Leaf miners diazinon Spray foliage thoroughly when mines first appear. Repeat treatment in 10
Boxwood
Hawthorn
Oak
malathion to 12 days.
Mealybugs malathion Spray foliage thoroughly and with force. Repeat in two weeks.
Mimosa webworms 
(N H E -109)
lead arsenate 
malathion
Spray foliage thoroughly when first nests appear (June, July). A  repeat 
treatment may be needed.
Mites (NHE-58) Aramite
chlorobenzilate
Pay particlar attention to underside of leaves. One treatment is effective for 
several weeks.
dicofol
malathion
Pay particular attention to underside of leaves. Apply 2 or 3 times at weekly 
intervals.
Oak kermes malathion Spray foliage thoroughly about July 1 to kill the crawlers.
Periodical cicadas 
(NHE-113)
Same as for fall webworms Spray all branches thoroughly when adults appear. Repeat in 7 to 10 days.
Sawflies Same as for fall webworms Spray as soon as worms or damage is evident.
Scales (NHE-114) 
Cottony maple 
European elm 
Oystershell 
Pine needle
malathion Spray foliage thoroughly in late M ay for pine needle and sweet gum scale; 
in June for scurfy, oystershell, euonymous, Fletcher, and European elm scales; 
and again in early August for oystershell scale; in early July for cottony 
maple, Juniper, and dogwood scales; and between July 10 and 15 for spruce 
bud scale.
Scurfy 
Spruce bud 
Sweet gum
Putnam 
San Jose 
Tuliptree
dormant oil diluted 
according to label
Apply when plants are still dormant in late winter. Do not use on evergreens. 
For tuliptree scale, a malathion spray in late September is also effective.
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TREE AND SHRUB INSECTS (continued)
Insects Insecticide Suggestions1
Spring cankerworms Same as for catalpa sphinx When leaf buds open in spring, while worms are still small.
Spruce budworms Same as for fall webworm Spray when caterpillars are noticed.
Sycamore lace bugs carbaryl
malathion
Spray when nymphs appear, usually in late May.
Thrips Same as for aphids Mainly on privet. Spray foliage thoroughly. D o not use D D T  on privet.
Yellow-necked caterpillars Same as for catalpa sphinx Spray foliage when worms are small.
Zimmerman pine moths D D T Spray foliage thoroughly in early August.
1 Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Amount of Insecticide Needed for Volume of Spray
1 gal. 6 gal. 100 gal. 1 gal. 6 gal. 100 gal.
carbaryl 50%  W .P .1 2 tbl. %  cup 2 lb. Aramite 15% W .P. 1 tsp. 2 tbl. 2 lb.
diazinon 25%  E.C.2 2 tsp. 4 tbl. 1 qt. chlorobenzilate 25%  W .P. 1 tsp. 2 tbl. 2 lb.
lead arsenate W .P. 1 tbl. 6 tbl. 4 lb. dicofol 18.5% E.C. 2 tsp. 4 tbl. 1 qt.
lindane 20%  E.C. 1 tsp. 2 tbl. 1 pt. D D T  25%  E.C.4 3 tbl. 1 cup 2 gal.
malathion 50-57% E.C.3 2 tsp. 4 tbl. 1 qt.
1 Do not use on Boston ivy. 2 Do not use on ferns or hibiscus. 3 Do not use on canaert red cedar. 4 Do not use on privet. N ote: E.C. 
=  emulsion concentrate; W.P. =  wettable powder.
LAWN INSECTS
Insects Insecticide1
Dosage per 
10,000 sq. ft.2 Suggestions
True white grubs (NHE-23) 
Annual white grubs (NHE-23) 
Japanese beetle larvae (NHE-32) 
Green June beetle larvae 
Ants (NHE-111, Cir. 887)
chlordane 1 lb. 4 oz. Provides 5-year protection. In established sod, apply as granules 
or spray to small area and then water in very thoroughly be­
fore treating another small area. For new seedings, mix in soil 
before planting. Do not plant vegetable root crops in treated 
soil for 5 years.
Ants (NHE-111, Cir. 887) 
Cicada killer (NHE-79) 
and other soil-nesting wasps 
(NHE-17)
diazinon 1 lb. Apply as spray or granules and water in thoroughly. For indi­
vidual nests pour 1%  diazinon in nest. Seal in with dirt.
Lawn web worms (N H E -115) carbaryl
diazinon
trichlorfon
2 lb.
1 lb.
1 lb. 4 oz.
As sprays use at least 25 gal. of water per 10,000 sq. ft. D o not 
water for 72 hours after treatment. As granules, apply from 
fertilizer spreader.
Armyworms (NHE-21) 
Cutworms (NHE-77) 
Chinch bugs (NHE-35)
carbaryl 8 oz. As sprays or granules. Use 5 to 10 gal. of water per 1,000 sq. ft.
Leafhoppers (NHE-22) carbaryl
methoxychlor
8 oz. 
4 oz.
As a spray.
Millipedes and sowbugs As for webworms
Mites (NHE-58) dicofol
malathion
2 oz. 
6 oz.
Spray grass thoroughly, 20 to 25 gal. of water per 10,000 sq. ft.
Chiggers diazinon 8 oz. Spray grass thoroughly. Use at least 10 gal. of water per 10,000 
sq. ft.
Slugs (NHE-84) Slug baits Scatter in 
grass
Where slugs are numerous.
1 The following insecticide formulations commonly contain these amounts o f active ingredients by weight. Carbaryl, 2 lb. o f 50% 
W.P. contains 1 lb. actual carbaryl; chlordane, 1 gal. of 45% E.C. contains 4 lb. actual chlordane; diazinon, 1 gal. o f  25% E.C. contains 
2 lb. actual diazinon; dieldrin, 1 gal. o f 18.6% E.C. contains U/2  lb. actual dieldrin; dicofol, 1 gal. of 18.5% E.C. contains U/2  lb. actual 
dicofol; malathion, 1 gal. of 50-57% E.C. contains 5 lb. actual malathion; methoxychlor, 1 gal. of 25% E.C. contains 2 lb. actual 
methoxychlor; trichlorfon (Dylox) 2 lb. o f 50% W.P. contains 1 lb. o f actual trichlorfon.
2 Amount per 10,000 square feet acre) is in terms o f the active ingredient. Do not allow’ people or pets on lawn until spray has 
dried.
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FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
Ants, white grubs, and 
soil-nesting wasps 
(NHE-17, 79, 111)
chlordane 45%  E.C. 4 oz. per gal. water Spray over 1,000 square feet of soil and water in 
thoroughly. D o not spray on plant foliage. Do 
not plant vegetable root crops on treated soil for 
5 years.
Aphids, mealybugs, 
lacebugs, scales, and white 
flies (NH E-7, 114)
malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly. Repeat treatments 
may be needed.
Blister beetles (NHE-72) carbaryl 50%  W .P. 2 tbl. per gal. water Spray foliage. Repeat treatments may be needed.
Cutworms (NHE-77) diazinon 25%  E.C. 
diazinon 2%  granules
6 oz. per 2-3 gal. water Spray 1,000 sq. ft. soil at base of plants. D o not 
spray on plant foliage. For granules apply 5 lb. 
per 1,000 sq. ft. Small numbers of plants can be 
protected with collars of paper, aluminum foil, 
or metal.
Grasshoppers (NHE-74) carbaryl 50%  W .P. 
malathion 50-57%  E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage and also adjacent grassy or weedy 
areas.
Iris borer D D T  25%  E.C. 1 oz. per gal. water Spray as soon as new leaflets appear. Repeat 
4-6 times at weekly intervals.
Leaf-feeding beetles carbaryl 50%  W .P. 
D D T  25%  E.C.
2 tbl. per gal. water 
4 tsp. per gal. water
Spray foliage. Repeat treatments if needed.
Leaf-feeding caterpillars Same as for leaf-feeding beetles
Plant bugs and leaf hoppers Same as for leaf-feeding beetles
Slugs (NHE-84) Metaldehyde Apply as a bait to soil. Remove old leaves, 
stalks, poles, boards, and other debris where 
slugs like to hide and lay eggs.
Sow bugs D D T  25%  E.C. 
D D T  5%  dust
1 oz. per gal. water Spray or dust soil around plants. Remove boards 
and trash under which bugs hide.
Spider mites (NHE-58) Aramite 15% W .P. 
chlorobenzilate 25%  
W .P.
1 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. One treatment is effective for 
several weeks.
dicofol 18.5% E.C. 
malathion 50-57% E.C.
2 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Springtails malathion 50-57% E.C. 
malathion 4 %  dust
2 tsp. per gal. water Spray foliage and soil.
Apply to soil at base of plants.
Stalk borers (NHE-24) Same as for leaf-feeding beetles Spray foliage thoroughly and frequently.
Thrips Same as for leaf-feeding beetles Spray foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of DDT and carbaryl foliage sprays may cause mite or aphid infestations to increase and become damag­
ing. Do not use insecticides during full bloom.
N ote: E.C. =  emulsion concentrate; W .P. =  wettable powder.
READ THE LABEL AND STUDY THE PRECAUTIONS ON PAGE 8
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ANIMAL AND NUISANCE INSECTS
Insects Insecticide1 Method of application Suggestions
Flies, mosquitoes, 
gnats (NHE-16)
Outdoors: 
malathion 0.5%  
Purchase E.C. and
Spray shrubbery, flowers, 
and tall grass, and around 
doorways and refuse
Dispose of refuse twice each week. Eliminate stand­
ing water in eaves troughs, old tires, toys, tin cans, 
etc.
dilute with water containers.
Indoors:
pyrethrin 0.1%  space 
spray or 20%  dichlorvos 
resin strips2
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1,000 cu. ft.
Use Dimetilan 4 %  plastic bands in attached garages 
(1 per 100 sq. ft.). Use screening and keep repaired. 
In severe cases brush 5 %  D D T  in oil on screens.
Fleas (NHE-107) carbaryl 5%  dust 
malathion 4 %  dust
Dust areas inside and 
outside the home where 
the pet rests.
Dust pets as needed.
Chiggers and ticks 
(NHE-56)
See chiggers under lawn insects for insecticides and 
method of application.
Indoors use 2%  chlordane in oil as spray and treat 
pets with 4 %  malathion or 5%  carbaryl. For people 
use D E E T  as a repellent.
Hornets, wasps, bees, 
spiders (NHE-17, 116)
dichlorvos 1%  O.2 
malathion 1%  0 . or 4%  
dust
Treat nests of bees, wasps 
or hornets after dark. For 
soil nests treat as for ants 
(p. 7 under lawn insects).
For spiders same as for ants (p. 8). For wasp or bee 
nests in partitions remove exterior siding, spray nests, 
remove nest and replace siding.
Cluster flies (NHE-1) 20%  dichlorvos resin 1 strip per 1,000 cu. ft. Seal cracks around windows, eaves, and siding to
strips2 in attic or room. prevent entry.
Elm leaf beetles 
(NHE-82)
D D T  5%  O. or 10% dust 
dieldrin 0 .5%  O. or 1% 
dust
Brush or spray inside 
surfaces of window 
casements. Apply dust 
in sash-cord openings.
Caulk around windows and eaves to prevent entry. 
Use foundation spray as recommended for ants.
Boxelder bugs 
(NHE-9)
dieldrin 0.5%  
lindane 0.5%  
Purchase E.C. and 
dilute with water
Spray on sides and 
foundation of house and 
3 ft. of adjacent soil.
Seal cracks and crevices to prevent entry. Removal 
of seed-bearing boxelder trees will help. Vacuum or 
spray with 0.1%  pyrethrins in the house.
Clover mites 
(NH E-2)
Aramite 0.15%  
chlorobenzilate 0.25%  
dicofol 0.05%  
Purchase E.C. and 
dilute with water
Spray outside of the house 
from ground up to windows 
and adjacent 10 ft. of lawn.
Remove grass and weeds from 18-inch strip next to 
foundation. Vacuum, or spray with 0.1%  pyrethrin 
in house.
Millipedes, 
centipedes, or 
sowbugs
diazinon
carbaryl
trichlorfon
Spray outside foundation 
and at least 3 ft. of 
adjacent soil.
Treat entire lawn as for webworms if pests are abun­
dant. Collect with vacuum when found indoors.
Picnic beetle carbaryl 50%  W .P. 2 tbl. per gal. water. Apply to garbage pails and other decaying vegetable 
refuse frequented by these beetles.
Springtails malathion 50-57% E.C. 
malathion 4 %  dust
2 tsp. per gal. water. Spray foliage and soil next to house.
Drainflies (NHE-91) Outdoors: 
malathion 0.5%
Spray shrubbery, tall 
grass, and refuse container.
Use chemicals only after solving sanitation problems. 
Clean out overflow drains, drain traps, and cellar
Indoors:
pyrethrin 0.1%  space 
spray or 20%  dichlorvos 
resin strip
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1,000 cu. ft.
drains. Pour boiling water or rubbing alcohol into 
overflow drain to eliminate maggots.
Larder beetles None Removal of source such as dead animal carcasses.
1 Purchase especially prepared ready-to-use forms o f insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.), or cooking and eating utensils. 
a Do not use in pet shops or if tropical fish are present.
N ote: E.C. =  emulsion concentrate; W.P. — wettable powder; O. =  oil solution (usually available in pressurized spray cans).
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FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects Insecticide1 Method of application Suggestions
Ants (NHE-111, 
Cir. 887)
Spiders (NHE-116)
chlordane 2%  0 . Spray runways. T o  prevent insect migrations into house, use E.C., 
diluted with water and spray completely around out­
side foundation wall and adjacent 4-inch strip of soil.
Cereal insects 
(NHE-11) 
Drugstore beetle 
Cigarette beetle
D D T  5%  O. or 10% 
dust
Spray or dust inside food 
cabinets and shelves.
Discard infested packages. Brush out or vacuum 
food cabinets and shelves.
Roaches
(NHE-3,4,5)
chlordane 2%  O. or 5%  
dust
dieldrin 0.5%  O. or 1% 
dust
diazinon 0.5%  0 .
Spray or dust runways 
and hiding places.
More complete treatment is needed for successful 
control of brown-banded roach. Repeat treatments 
may be needed in 2 or 3 weeks.
Clothes moths and 
carpet beetles 
(NHE-87)
Tissue paper beetle
D D T  5 %  0 . or 10% dust 
lindafie 0 .5%  0 .  or 1%  
dust
Spray or dust storage 
areas and any infested 
places.
Recently cleaned or washed woolens may be safely 
stored in insect-free chests and plastic bags. Air and 
brush other woolens in bright sunlight before storing, 
or treat lightly with D D T.
Silverfish (NHE-86) D D T  5 %  0 . or 10% 
dust
Spray or dust runways. Baits using 1 part sodium fluoride pius 9 parts pan­
cake flour are also effective.
Crickets Same as for ants
Termites (NHE-57) chlordane 1% 
dieldrin 0.5%
Purchase E.C. and 
dilute with water or oil.
Soak 6-inch width of soil 
down to footing around 
and beneath building, 1 
gal. per 2 cu. ft. of soil.
Remove termite mud tubes connecting wood to soil. 
Eliminate wood-to-soil contacts. Ventilate to keep 
unexcavated areas dry.
Powder-post beetles 
(NHE-85)
chlordane 2%  0 .
D D T  5%  0 . 
pentachlorophenol 5%  0 .
Spray or brush on infested 
wood several times.
Pentachlorophenol is a wood preservative also, but 
it has a strong persistent odor.
Carpenter ants 
(NHE-10)
chlordane 2%  0 . or 5%  
dust
dieldrin 0.5%  0 . or 1% 
dust
Spray or dust nest 
entrances.
Use foundation sprays as recommended for ants.
1 Purchase especially prepared ready-to-use forms o f insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.) or cooking and eating utensils.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; O. =  oil solution (usually available in pressurized spray cans).
FOR YOUR PROTECTION
Always handle insecticides with respect. After all, the 
people most likely to suffer ill effects from insecticides 
are the applicator and his family. Accidents and care­
less, needless overexposure can be avoided. From 1960 
through 1964 there were 12 deaths in Illinois due to 
accidental ingestion of pesticides: 7 from insecticides, 
3 from rodenticides, and 2 due to a herbicide. Of these 
12, four were from baits.
Each year more than 750 Illinois children under 12 
years of age are rushed to a doctor because of suspected 
pesticide ingestion or excessive exposure. A  study of such 
cases showed that 50 percent of the children obtained the 
pesticide while it was in use and 13 percent obtained it 
from storage (the source was not known in the rest). 
Fifty-three percent involved insecticides used as baits. 
All these accidents could have been prevented. The fol­
lowing suggestions for safe use of pesticides are designed 
to prevent such unfortunate careless accidents.
1. Store insecticides out of reach of children, irre­
sponsible persons, or animals; store preferably in a locked 
cabinet.
2. If you use a bait around or in the home, place it 
after the children have retired and pick it up in the morn­
ing before they get up. Furthermore, place it out of their
reach. At present we do not encourage use of baits for 
insect control.
3. Put insecticide containers back in the storage area 
before applying insecticide. Small children have found 
open bottles by the water tap.
4. Avoid breathing insecticide sprays and dusts over 
an extended period. This is particularly true in enclosed 
areas such as crawl spaces, closets, basements, and attics.
5. Wash with soap and water exposed parts of body 
and clothes contaminated with insecticide.
6. Wear rubber gloves when handling insecticide con­
centrates.
7. Do not smoke while handling or using insecticides.
8. Do not blow out clogged nozzles with you mouth.
9. Leave unused insecticides in their original contain­
ers with the labels on them and in locked cabinets.
10. Wash out and bury or burn and haul to the refuse 
dump empty insecticide containers.
11. Do not leave puddles of spray on impervious sur­
faces.
12. Do not apply insecticides to fish ponds.
13. Do not apply insecticides near dug wells or cis­
terns.
14. Do not apply insecticides in vicinity of beehives 
or on blooming plants.
15. Observe all precautions listed on the label.
21M— 1-67— 91981
-199-
Herbicide Guide 1967
FOR COMMERCIAL VEGETABLE GROW ERS
W e e d  g r o w t h  reduces vegetable grower’s income in 
the United States by millions of dollars annually as a 
result of lower yields, poorer quality, and added labor 
in harvesting and processing the crops.
This guide should be used together with the grower’s 
knowledge of soil types and the crop and weed history 
of the area to be treated. The decision of whether to 
use herbicides or other means of weed control depends 
in part on the severity of past weed infestations. 
Several herbicides may be suggested for some crops. 
These herbicides have shown good control with no 
injury to the vegetables under test conditions. Where 
the choice of more than one herbicide is suggested, the 
decision rests with the grower and is based on his 
knowledge of past weed infestation and cost of mate­
rial. When using a herbicide for the first time, a small- 
scale trial is advised.
These suggestions for chemical weed control in vege­
tables are based on research at the Illinois Agricultural
Experiment Station, the U.S. Department of Agricul­
ture, and other research institutions. The University 
of Illinois and its agents assume no responsibility for 
results from the use of these herbicides, whether or 
not they are used in accordance with suggestions, 
recommendations, or directions of the manufacturer or 
any governmental agency.
R ead ing  the label o f  the h erbicide con ta iner is the 
most profitable time you spend in weed control. Use 
of the material and methods of use depend on registra­
tion of the herbicide by the Food and Drug Administra­
tion. Do not use any herbicide unless the label sta tes  
that it is c leared  f o r  u se on the crop  to be treated.
Suggestions sometimes change during the growing 
season. These suggestions are printed only once each 
year, and are therefore subject to change without 
notification. Changes during the year are released in 
the Illinois Vegetable Farmer’s Letter.
N ote: In the suggestions table on the following pages, the trade names of the herbicides 
are used. The list immediately below shows both trade names and their corresponding 
common names.
Common name
am iben..............
atrazine..............
CD A A ................
C D E C ................
C IP C .............. ...
dalapon..............
diuron..................
D C P A ................
diphenamid........
DNBP (dinitro) 
endothall............
Trade name
. . .  .Amiben, Vegiben
........ '...........Atrazine
.......................Randox
.....................Vegadex
................Chloro IPC
.......................Dowpon
....................... Karmex
.......................Dacthal
............Dymid, Enide
Sinox PE, Premerge 
.....................Endothal
" Common name
E P T C ..................
linuron..................
monuron..............
M C P A ..................
M C P B ..................
N P A ......................
pyrazon ................
simazine..............
trifluralin..............
Petroleum solvent 
2,4-D (amine). . . .
Trade name
...................Eptam
. ................... Lorox
...................Telvar
.............Numerous
.............Numerous
...................Alanap
...............Pyramin
...............Simazine
..................T reflan
Stoddard Solvent 
.............Numerous
UNIVERSITY OF ILLINOIS • COLLEGE OF AGRICULTURE • COOPERATIVE EXTENSION SERVICE —  CIRCULAR 907 
Prepared by H. J. Hopen and J. S. Vandemark, Department of Horticulture
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USE THESE SUGGESTIONS IN 1967 ONLY
Crop
Rate of active 
ingredient per 
acre actually 
Herbicide covered1
Weeds
controlled
Best time of application 
(based on crop stage) Remarks, cautions, limitations
Asparagus
(seedlings)
Amiben 3 lb. Annuals Immediately after seeding Irrigation or rainfall after treatment will give n 
mum control.
Asparagus
(established
Dowpon 5-10 lb. Perennial grass End of harvest season 
following disking
Apply when grass weeds are 3 to 4 inches tall.
planting) Telvar 3 lb. Annuals] In spring before spears 
emerge and immediately
Apply Telvar after disking. Do not exceed 6 lb 
growing season.
Karmex 3 lb. Annuals] following harvest Apply Kormex after disking. Do not exceed 4. 
per growing season. Do not replant treated are 
any other crop for 2 years after last application
Simazine 3-4 lb. Annuals In spring and after harvest Apply after disking. Apply only once a year 
first year. Do not treat during last year in aspar 
because of residue.
Beans, lima Amiben 3-4 lb. Annuals Immediately after seeding Field may be rotary-hoed without destroying 
bicide action. Do not feed foliage to livestock.
Amiben 2 lb. 
plus Randox +  2 lb.
Annuals Immediately after seeding Gives sustained annual grass control.
Treflan 0.5 to Primarily annual Preplant soil application Plant crop immediately or within 3 weeks after
0.75 lb. grasses Incorporate with soil 
immediately
plication. Do not feed foliage to livestock.
Beans, snap Sinox PE2 or 4-5 lb. 
Premerge2
Annuals Preemergence
Eptam 4 lb. Annual grasses 
and nutgrass
Preplant soil application 
Incorporate with soil 
immediately
Use %  rate on light sandy soil. Do not feed fo 
to livestock.
Treflan 0.5 to Primarily annual Preplant soil application Plant crop immediately or within 3 weeks after
0.75 lb. grasses Incorporate with soil 
immediately
plication. Do not feed forage to livestock.
Beets, garden 
and sugar
Endothal 4-6 lb. Annuals Preemergence Rainfall or irrigation after treatment and b 
weeds emerge gives maximum control.
TCA 8 lb. Annual grasses Preemergence Do not use treated tops for food.
(Endothal-TCA is available as a commercially prepared mixture of 2%  endothal and 4%  TCA for a mixture of weed populations. U 
same rate as individual chemicals alone.)
Pyramin 4 lb. Annuals Preemergence or after beets 
emerge and before weeds 
have 2 true leaves
Where grasses are a severe problem, use 4 lb. Pyr 
+  4-6 lb. TCA.
Broccoli 
Brussels sprouts 
Cabbage
Treflan 1 lb. Primarily annual 
grasses
Preplant soil application 
Incorporate with soil 
immediately
Transplant after application to 3 weeks later.
Cauliflower Vegadex 4-6 lb. Annuals Immediately before or after 
seeding or transplanting
Direct spray to base of transplants. Do not use 
temperature is above 80° F. Use lower rates 
temperature is below 60°. Irrigation or rainfall 
application is beneficial.
Carrots Stoddard 60-80 gal. Annuals After two true leaves have Most effective when sprayed on cloudy days or d
Celery
Dill
Parsnips
Parsley
Solvent appeared. (Do not apply to 
carrots or parsnips after they 
are %  inch in diameter, 
because an oily taste may 
result.)
high humidity, and when weeds are not more 
2 inches high. May not control ragweed.
Carrots
Parsnips
Lorox 2 lb.
1%  lb.
Annuals Preemergence Do not feed treated foliage to livestock or re 
treated area for 4 months. Do not use on par 
on sandy soil. Use %  rate on carrots.
Cucumbers
Muskmelons
Alanap 3-5 lb.
3-3.5 lb.
Annuals Immediately after seeding
or transplanting
After transplanting or vining
Do not use on cold soil. Rainfall or irrigation 
treatment gives maximum control.
Use granular form. Keep away from foliage.
Onions Dacthal 8-10 lb. Annuals Immediately after seeding 
or transplanting
May not kill smartweed or common ragweed. C< 
used on seeds, sets, or seedlings. Cl PC can be 
for smartweed or common ragweed.
Chloro-IPC 3-6 lb. Use to enhance 
broad leaf control
On seeded onions: 
loop stage or after 3- to 
4-leaf stage
In the later sprays, direct at base of onion plan 
more than one application is applied do not e: 
6 lb. per acre for the season. Use lower rates in 
wet weather. Use no later than 30 days before hai
Randox 4-6 lb. Annuals After 3 or more true leaves Heavy rainfall may reduce stand. Very effectb 
purslane and pigweed. Use no later than 45 
before harvest. Direct application to base of 
in later treatment.
1 Based on active ingredients (actual amount of active herbicide in material or acid equivalent). Use lower rate on sandy soil and higher rate on 
and loam soils. When using a band application over the row, adjust amount of material applied to the part of an acre treated. See Illinois Circular
2 May not control smart weed and annual grasses.
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Crop Herbicide
Rate of active 
ingredient per 
acre actually Weeds 
covered1 controlled
Best time of application 
(based on crop stage) Remarks, cautions, limitations
:as Sinox PE2 
or Premerge
MCPB
1-1)4 lb.
2
1 lb.
Annuals
Broad-leaved weeds
Postemergence: Before 
peas are 6 inches tall
When peas are 3-7 inches 
tall and no later than 4
Apply in at least 20 gal. of water per acre. Use lower 
rate when temperature is 80°. Do not graze or use 
for stock for 60 days.
May delay maturity 1 to 4 days. Use at least 20 gal. 
of water per acre. Do not feed vines to livestock.
MCPA YaM  lb. and Canada thistle nodes prior to pea blossom MCPA is more effective on mustard. MCPB is less 
injurious to peas.
ippers Dymid,
Enide
4-5 lb. Annuals Preemergence or after 
transplanting
Do not plant another food crop on treated areas for 
6 months. Use 4 lb. on light soil.
Vegiben 3-4 lb. Annuals Within 2 to 3 days after 
transplanting or immediately 
after lay-by
Apply only once during growing season. Apply when 
foliage is dry. Rainfall or irrigation after application 
will give best results. Use granular formulation only. 
Do not feed foliage to livestock.
Treflan 1 lb. Primarily annual 
grasses
Preplant soil application 
Incorporate with soil 
immediately
Use on transplants only. Do not feed foliage to 
livestock.
)tatoes,
ish
Eptam 3-5 lb. Annual grasses 
and nutgrass
Preplant soil application 
Incorporate with soil 
immediately
Use lower rate on sandy soil.
Lorox 2 lb. Annuals Preemergence Use %  rate on light sandy soil. Plant tubers at least 
2 inches deep. Do not replant treated area to other 
crops for 4 months after treatment.
Dowpon 4 lb. 
6 lb.
Annual grasses and
quackgrass
Quackgrass
Just before emergence
Before plowing in spring; 
wait 4 days before plowing 
and planting
Do not use on red-skinned varieties. Do not use if a 
preplant treatment was used.
Not for fields intended for red-skinned varieties.
)tatoes,
reet
Dacthal 8-10 lb. Annuals Immediately after planting May not control smartweed or common ragweed. 
Preferred on sandy soils.
Amiben 3 lb. Annuals Immediately after planting Preferred on loam soils. Do not feed foliage to 
livestock.
jinach Chloro-IPC 1-3 lb. Annuals Immediately after seeding Use 1 lb. if the temperature is below 60°
Vegadex 3-4 lb. Annuals Immediately after seeding Do not apply if temperature is above 80°. Irrigation 
or rainfall after treatment gives best results.
luash
jmpkins
Alanap 3-3.5 lb. Annuals Immediately after seeding Use granular form on transplants. Do not use early 
when soil is cold. Moisture is necessary for good 
control. Use 3-lb. rate on sandy soils.
Amiben 3-4 lb. Annuals As soon after seeding as 
possible
Use on loam soils.
veet corn Randox 5 lb. Annuals Preemergence Not effective on sandy soils.
Atrazine 2-3 lb. Annuals, annual 
and perennial 
grasses
Preemergence; apply no later 
than 3 weeks after seeding 
Shallow cultivation may 
improve weed control 
during dry weather
Grow corn a second year without treatment. This 
chemical has a high soil residue. Do not plant other 
vegetable crops on a sprayed area until a second year 
of corn has been grown. Use Atrazine only where 
quackgrass is a problem. Residue hazard decreased 
when banded or in combination with Lorox.
Atrazine 
plus Lorox
1.5 lb. 
+  1 lb.
Annuals and 
perennial grasses
Preemergence Use to reduce Atrazine residue. Plant seeds 1.75 
inches deep.
2,4-D
(amine)
y& ib. Annuals Postemergence Preferably, apply before corn is 6 inches tall. If corn 
is over 12 inches reduce rate to )4 lb.
omatoes,
rect-seeded
Dymid,
Enide
4-6 lb. Annuals Preemergence Do not plant other food crops on treated areas for 
6 months.
omatoes,
ansplanted
Dymid,
Enide
4-6 lb. Annuals After transplanting Do not plant other food crops on treated areas for 
6 months. Use 4 lb. on light soils.
Vegiben 3-4 lb. Annuals Within 2 to 3 days after 
transplanting or 
Immediately after lay-by
Use granular formulation only. Do not use on sandy 
soils.
Granular formulation can be used on all soils. Apply 
only once during growing season.
Treflan 1 lb. Primarily annual 
grasses
Preplant soil application 
Incorporate with soil 
immediately
Do not feed foliage to livestock.
ratermelon Alanap 3-5 lb. 
3-3.5 lb.
Annuals Immediately after seeding 
After transplanting or vining
Do not use on cold soil. Use low rates on sandy soil. 
Rainfall or irrigation after treatment gives maximum 
control.
Granular form preferred. Keep material away from 
foliage.
(See footnotes on page 2.)
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CAUBRATION OF APPLICATION EQUIPMENT
Accurate calibration and uniform coverage are es­
sential for desirable and economical results.
Spray Equipment
The pressure at which the spray is applied is critical 
and should be in the range of 20 to 60 pounds per 
square inch. Higher pressures, such as those fre­
quently used in applying other pesticides, are unsatis­
factory.
A rate of 40 to 60 gallons per acre would be a good 
range for liquid application. The amount of herbicide 
per acre, however, must be controlled closely by careful 
calibration, and while there are many ways to calibrat­
ing a sprayer, the following one has been found to be 
satisfactory:
1. Before beginning calibration, be sure the boom 
and nozzles are adjusted to give the overall or band 
coverage that is desired.
2. Fill the spray tank with water.
3. Spray a measured area at a set speed. If band 
applications are being used, be sure to calibrate only 
for the actual area covered with the herbicide.
4. Measure the amount of water required to refill 
the tank. This amount divided by the portion of an 
acre covered will give the gallons of spray per acre 
being used. For example, if 20 gallons were used to 
cover one-half acre in the test run, then 40 gallons per 
acre can be expected in the actual spraying operation.
5. Then add the suggested amount of herbicide per
acre to this much water. If 4 pounds per acre are 
needed, this amount should be added to every 40 gal­
lons in the above example. Note that suggestions are 
for active ingredient. Thus, if the material used is 
shown on the label to contain 50 percent active ingre­
dient, then 8 pounds of herbicide should be added to 
the 40 gallons of water to obtain 4 pounds of active 
ingredient.
The above method is condensed from the University 
of Illinois Circular 837, “ Calibrating and Maintaining 
Spray Equipment.”
Granular Equipment
One way to accurately calibrate granular units is as 
follows: Detach the delivery tubes and place or tie 
cans under the spouts. Drive a measured distance, 
which equals some fraction of an acre, at a set speed. 
Make three runs at a low setting and three at a high 
setting. The amount of material used divided by the 
fraction of an acre covered will give the amount of 
material applied per acre at any one setting. Further 
settings to obtain additional rates per acre must be 
tried on a measured area before actual field application.
Check application rate when changing materials 
and with changes of weather. University of Illinois 
Circular 839, “ Calibrating and Adjusting Granular 
Row Applicators,” supplies additional details on 
calibration.
CLEANING OF APPLICATION EQUIPMENT
Spray Equipment
It is important to keep spraying equipment clean to 
avoid crop contamination or injury and to preserve the 
equipment. It is recommended that sprayers used for 
2,4-D or like compounds not be used for applying 
insecticides, fungicides, or other postemergence herbi­
cides on other crops. When cleaning a sprayer, thor­
oughly wash the tank, pump, lines, boom, and nozzles. 
The spray pump should be in operation to insure cir­
culation of the cleaning solution throughout the 
sprayer. Water will rinse out many preemergence 
materials, but persistant herbicides require the use of 
cleaning agents. The addition of one gallon of house­
hold ammonia or 5 pounds of sal soda to 100 gallons 
of water will aid in removing herbicide residues from 
sprayers.
Copper residues from fungicides may reduce the 
effectiveness of certain herbicides, particularly the 
dinitros. To remove copper residues, add one gallon 
of vinegar or 5 percent acetic acid to every 100 gallons 
of water, and let it stand in the sprayer for tw o hours  
only. Drain the sprayer immediately and rinse thor­
oughly with water.
Granular Equipment
Granular equipment is easier to clean and maintain 
than spray equipment. The units should be removed 
and dumped, or run in an open position and cleaned 
with forced air. A  good tire pump will do the job. 
Rotate the delivery mechanism to insure adequate re­
moval of granular particles. Store in a dry place when 
not in use.
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1967 GUIDE FOR WEED CONTROL IN FIELD CROPS
This guide for using weed control chemicals is based on 
research results at the University of Illinois Agricultural 
Experiment Station, other experiment stations, and the 
U.S. Department of Agriculture. Although not all herbi­
cides commercially available are mentioned in the guide, 
an attempt was made to include materials which were 
tested and showed the most promise for controlling weeds 
under Illinois conditions. Consideration was given to the 
soils, crops, and weed problems of the state.
The field of chemical weed control is still relatively 
new. The herbicides now available are not perfect. Fac­
tors such as rainfall, soil type, and method of application 
influence their effectiveness. Under certain conditions 
some herbicides may damage the crops to which they are 
applied. In some cases chemical residues in the soil may 
damage the crops grown later.
When deciding whether or not a herbicide should be 
used, consider both the risk involved in using a herbicide 
and the yield losses caused by weeds. Much o f the risk 
involved can be decreased by following these precautions:
• Use herbicides only on those crops for which they 
are specifically approved and recommended.
• Use only recommended amounts. Applying too 
much of a herbicide may damage the crop, may be unsafe 
if the crop is to be used for food or feed, and is costly.
• Apply herbicides only at times specified on the 
label. Observe the recommended intervals between treat­
ment and pasturing or harvesting of crops.
• Wear goggles, rubber gloves, and other protective 
clothing as recommended on the label.
• Guard against possible injury to nearby susceptible 
plants.
• Apply herbicides only when all animals and per­
sons not directly involved in the application have been 
removed. Avoid unnecessary exposure.
• Dispose of unused herbicides promptly. If they 
must be kept, store them in a safe place, away from 
unauthorized persons, particularly children.
Since manufacturers’ formulations and labels are 
sometimes changed and government regulations modified, 
always refer to the most recent product label for specific 
information.
This guide is provided for your information. The 
University of Illinois and its agents assume no responsi­
bility for results from using herbicides, whether or not 
they are used according to the suggestions, recommenda­
tions, or directions of the manufacturer or any govern­
mental agency.
Common
amiben........................
amitrole......................
amitrole-T ................
ammonium sulfamate
atrazine......................
C D A A ........................
C D A A -T ....................
CIPC..........................
dalapon......................
dinitro (DN BP) . . . .
EPTC..........................
EPTC plus 2,4-D. . .
fenuron......................
fenuron T C A ..........
linuron......................
M C P A ......................
NAMES OF SOME HERBICIDES
Trade Common Trade
.................................Amiben
Amino triazole, Weedazol
............ Cytrol, Amitrol-T
...........................Ammate-X
...............................Atrazine
.................................Randox
. ........................... Randox-T
........................ Chloro IPC
........ ...................... Dowpon
........ Premerge, Sinox PE
...................................Eptam
........................... Knoxweed
...................................Dybar
.....................................Urab
...................................Lorox
............................. (several)
monuron..................................................
monuron T C A ......................................
N P A ......................................................
CP31393 ................................................
vernolate................................................
simazine..................................................
sodium chlorate ..................................
sodium chlorate plus calcium chloride
trifluralin................................................
2,4-D ......................................................
2,4,S -T ;....................................................
4-(2,4-DB) ............................................
.....................Telvar
.......................Urox
. ................... Alanap
...................Ramrod
...................Vemam
.................Simazine
............... (several)
. ................. Atlacide
................... Treflan
..............  (several)
............... (several)
Butoxone, Butyrac
For clarity, trade nam es have been  used  in som e instances. 
This is not intended to discrim inate against similar products  
not m entioned by  trade nam e.
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CHEMICAL WEED CONTROL IN FIELD CROPS
CROP CHEMICAL* REMARKS
CORN, ATRAZINE 
pre- (2 to 3 lb.) 
emergence
RAMROD  
(4 lb.)
Controls annual grass weeds and broad-leaved weeds. Adjust rate for soil type. Performs best on low organic matter soils. Injury to spring oats and soybeans has sometimes occurred the following year.
Controls annual grass weeds, pigweed, and lambsquarter. Best adapted to dark soils, but better than Randox on light-colored soils. Control lasts a little longer than with Randox. Less irritating than Randox, but use care to avoid irritation. Do not feed forage to livestock.
RANDOX 
(4 lb.)
Controls annual grass weeds and pigweed. Do not use on sandy soils. Performs best on soils moderate to high in organic matter. Use appropriate precautions to avoid irritation to skin and eyes.
RAMROD plus 
ATRAZINE 
(3 lb. Ramrod 
plus 1 to 1Vi 
lb. Atrazine) 
ATRAZINE plus 
LOROX (Adjust
Trial use. For spray application. This combination appears promising for obtaining a broader spectrum of weed control under a wide variety of soil and climatic conditions. The reduced rate of atrazine reduces the possibility of residue problems. Federal registration has been applied for. Handle with care to avoid irritation.
Performs better on light, low organic matter soils than on the moderately dark to dark soils. Crabgrass and panicum control may be better than with atrazine alone.
rate for soil type) Reduced rate of atrazine reduces possibility of residue problem.
The following pre-emergence herbicides have label clearance for corn but, because of lower crop tolerance or less weed control, are not considered as satisfactory as the above.
RANDOX-T Controls annual grass weeds and broad-leaved weeds. Use precautions to avoid
(see label) irritation to skin and eyes. Do not use on sandy soils. Corn tolerance not as good as with Randox. Soybeans and some vegetable crops planted the year following application have sometimes been injured.
ROUNDUP 
(3 lb. Ramrod 
plus 1 lb. 2,4-D)
Trial use. The addition of 2,4-D to Ramrod improves control of broad-leaved weeds. However, a preferred alternative would be a pre-emergence application of Ramrod followed by an early post-emergence application of 2,4-D. Available in granular form. Handle with care to avoid irritation.
KNOXWEED 
(2 lb. Epfam 
plus 1 lb. 2,4-D) 
2,4-D ESTER 
(1 'A lb. liquid 
or 2 lb. gran.)
CORN, 2,4-D AMINE  
post- OR 2,4-D ESTER 
emergence (see remarks)
Controls annual grass weeds and broad-leaved weeds. Corn injury possible, but less likely than with Eptam alone.
For control of broad-leaved weeds. May give some control of annual grass weeds. Some hazard to corn if heavy rains occur soon after treatment. Do not use on sandy soils. Do not use amine form for pre-emergence.
For control of broad-leaved weeds. For best control apply early when weeds are small. Use nozzle extensions after corn is 8 inches high. Amines are often pref­erable to help prevent damage to nearby susceptible plants. (Use Vi lb. amine, 
Ye lb. low-volatile ester, or Vi lb. high-volatile ester.)
ATRAZINE 
(2 to 3 lb.)
May be applied within 21 days after planting but before weeds are 1 Vi inches high. Non-phytotoxic oil increases activity. Not as desirable as pre-emergence.
SOYBEANS, AMIBEN  
pre- (3 lb.) 
emergence
TREFLAN 
(Vi to 1 lb.)
Controls annual grass weeds and most broad-leaved weeds except momingglory. Occasional soybean damage has occurred. A 2 lb. rate may be used except on heavy clay or high organic soils but a 3 lb. rate has given better weed control. 
Adjust rate for soil type. Good control of annual grass weeds, pigweed, and lambsquarter. Incorporation necessary. Some crop damage and stand reduction has occurred. Less dependent on rainfall than most pre-emergence herbicides.
RANDOX 
(4 lb.)
Controls annual grass weeds and pigweed. Do not use on sandy soils. Performs best on soils moderate to high in organic matter. Use appropriate precautions to avoid irritation to skin and eyes.
RAMROD
(4 lb.)
Do not use on soybeans other than those raised for seed. Controls annual grass weeds, pigweed, and lambsquarter.
The following pre-emergence herbicides are also available for soybeans but, because of lower crop tolerance or less weed control, are less preferable than the above.
ALANAP Controls annual grass weeds and broad-leaved weeds. May reduce stand, particu-
(4 lb.) larly if heavy rain follows application. A mixture of Alanap and CIPC may be used to improve control of smartweeds.
LOROX 
(1 lb.)
SOYBEANS, 4-(2,4-DB) 
post- (see label)
Primarily for light-colored soils. Rate here is for light-colored silt loam. See label for rate on other soils. Some injury to soybeans may occur.
Use only as an emergency measure for serious problem with cockleburs, annual momingglory, or giant ragweed. May injure soybeans.
emergence (For additional information on pre-emergence herbicides see Illinois Circular 932.)
* Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated. Rates for Dowpon refer to pounds 
o f  commercial product per acre broadcast.
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RECOMMENDATIONS FOR SPECIFIC WEEDS
WEED CHEMICAL*
CANADA AMITROLE OR
THISTLE, AMITROLE-T
large areas (4 lb. in 20-30 
gal. water)
CANADA
THISTLE,
spot treatment
2,4-D AMINE  
OR 2,4-D ESTER 
(V2 to 1 lb. in 
5-20 gal. water) 
ATLACIDE 
(6 lb. per sq. rod) 
OR SODIUM  
CHLORATE 
(4 lb. per sq. rod)
QUACKGRASS ATRAZINE
(4 lb. in 20-30 
gal. water)i
AMITROLE-T 
(2 lb. [1 gal.l 
H in 20-30 gal.
water)
________________________ REMARKS________________________
Apply to spring growth or regrowth when thistles are 6 to 8 inches high. Cover foliage completely. Plow at least 2 weeks later and plant to corn. Do not plow before treating. If used in pastures, do not graze for 8 months after treatment. In grain stubble clip and treat regrowth when 6 to 8 inches high. Some strains of Canada thistles not controlled.
Apply before thistles bloom. May require 2 or 3 treatments per year. Some strains of Canada thistles not controlled.
May be mixed with water and used as spray or used dry. Sterilizes the soil for 1 year or more. Sodium chlorate presents some fire hazard (see label).
In fall spray quackgrass before ground freezes. An alternative is to make a spring application either as a single treatment of 4 lb. atrazine at least three weeks before plowing or as a split application of 2 lb. atrazine at least three weeks before plow­ing and 2 lb. atrazine as broadcast pre-emergence. Following either fall or spring treatment plant only corn for two consecutive years.
Apply in spring when quackgrass is 4 to 6 inches high. Wait 10 to 14 days and plow. Plant corn as soon as possible using 2 to 3 lb. rate of Atrazine as pre­emergence.
DOWPON 
(6 to 8 lb. in 
30-40 gal. 
water)
In spring before planting corn or soybeans, apply to quackgrass when 6 to 10 inches high. Plow 7 to 10 days later. Wait 3 to 4 weeks before planting corn or soybeans.
(See Illinois Circular 892 for further details on quackgrass.)
JOHNSON­
GRASS, 
old grass 
JOHNSON- 
GRASS, 
seedlings
JOHNSON- 
GRASS In 
small grain 
stubble 
JOHNSON- 
GRASS,
spot treatment
JOHNSON- 
GRASS, 
spot treat­
ment for 
roadsides, 
fence rows
WILD GARLIC 
and ONIONS 
in cornstalks 
or soybean 
i stubble 
WILD GARLIC 
and ONIONS 
in wheat
DOWPON 
(5 to 10 lb. in 
30-40 gal. water) 
EPTAM 
(for corn)
(3 lb. in 20-30 
gal. water) 
TREFLAN, 
VERNAM, OR 
AMIBEN (for 
soybeans) 
DOWPON 
(8 lb. in 30-40 
gal. water)
ATLACIDE
(6 lb. per sq. rod) 
OR SODIUM  
CHLORATE 
(4 lb. per sq. rod) 
DOWPON  
(1 lb. in 5 
gal. water)
2,4-D ESTER 
(2 to 3 lb. in 
10 gal. water)
2,4-D ESTER 
(Va lb. in 
10 gal. water)
Apply in spring before planting corn or soybeans when Johnsongrass is about a foot high. Wait 10 days after treatment to plow. Wait 2 to 3 weeks after plowing to plant.
Apply as pre-emergence when crop is planted. Applying in 14-inch bands will reduce cost. Incorporate into top inch of soil with rotary hoe or harrow. Some corn damage may occur but not as serious as damage from Johnsongrass.
Treflan preferred for control of Johnsongrass seedlings in soybeans. See left- hand page for information on Treflan and Amiben. Vernam may cause some soybean injury, but usually not as serious as damage from Johnsongrass.
Clip or chop stubble and treat regrowth when 12 to 14 inches high and actively growing. Fall plow. Plant corn or soybeans the following spring. Apply a pre­emergence herbicide to control seedlings and cultivate frequently.
May be mixed with water and used as spray or used dry. Sterilizes the soil for 1 year or more. Sodium chlorate presents some fire hazard (see label).
Apply when grass is 1 to 2 feet high. Treat again in 3 weeks.
(See Illinois Circular 827 for further details on Johnsongrass.)
Apply in October or November or in late February, March, or early April for bulblet control. Winter-plow if possible, but delay plowing 3 to 4 weeks after treatment. Repeat treatment for 2 to 3 years. Treatment can be used for grass pasture without plowing.
Apply in spring after grain has tillered but before boot stage. Will not kill all garlic but plants not killed will usually be distorted so that combine will miss them if wheat is not lodged. May reduce grain yield. May destroy legume underseeding.
* Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated. Rates for Dowpon refer to pounds 
o f commercial product per acre broadcast.
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BAND APPLICATION OF PRE-EMERGENCE HERBICIDES
Amount of commercial product Amount of commercial product
Crop Herbicide to apply per acre in 12- to 14-inch band Crop Herbicide to apply per acre in 12- to 14-inch band
Liquid4 Granularb Liquid'1 Granular13
Corn AtrazineRandoxRamrodRandox-TRoundup0Knoxweed2,4-D esterEptam
5/i to 11/4 lb.
H/ 3  q t.21b.
1/ 2  qt.
D /3  p t.
K2 lb .d 
2/3  q t.
7 lb.' (20%)7 lb. (20%) 101b. (35%)7 lb. (20%) 141b. (7%) 
31/3 lb. (20%) 201b. (5%)
Soybeans RandoxRamrod®AmibenAlanapLorox
I 1/3 q t. 
2 1 b .
2 qt.
%  gal. 
2/3 lb.1
71b. (20%) 71b. (20%) 101b. (10%) 14 lb. (10%)
a For band spraying, use the indicated amount o f herbicide in 7 to 10 gallons o f water per acre. 
b The amount listed is for material with the indicated percent o f active ingredient.
1 Trial use.
d Amount o f active ingredient (2,4-D acid equivalent).
8 For use only on soybeans raised for seed.
f Amount for light-colored silt loam. See label for rates on other soils.
CHEMICAL CONTROL FOR FENCE ROWS AND W OODY PLANTS
TREATMENT
CHEMICAL 
AND RATEa REMARKS
FENCE ROWS 2.4- D AMINE  
OR
2.4- D ESTER (Vs to 2 lb. in 10 
gal. water)
For broad-leaved weed control. Apply in late spring or early summer when plants are growing rapidly but before blooming. Use extreme care to avoid drift onto susceptible crops or ornamental plants. Do not use ester form in vegetable crop areas.
DOWPON  
(5 to 8 lb. in 
30-40 gal. 
water)
For grass control. Apply before grass heads out. 2,4-D may be added to control broad-leaved weeds. Completely cover foliage.
W OODY PLANTS 
FOLIAGE 2,4-D ESTER 
OR 2,4,5-T 
ESTER OR M IX ­
TURE OF BOTH 
(3 lb. in 100 gal. 
water)
Apply when leaves are full size in spring, before slow summer growth. For mixed brush, use mixture of 2,4-D and 2,4,5-T. For brambles, use 2,4,5-T.
AMMATE  
(601b. in 100 
gal. water)
Apply when leaves are full size, before slow summer growth. Less hazard to near­by desirable plants than 2,4-D and 2,4,5-T. Kills grasses.
BARK
OR
STUMP
2,4,5-T
ESTER
(161b. in 100 
gal. fuel oil or 
kerosene)
Apply in winter or summer to stump or base of plant from 1 to 2 feet above ground line. Spray until it runs off. For trunks over 5 inches in diameter, apply in frills or girdles.
SOIL DYBAR OR 
URAB 
(see label)
Readily applied dry any time of year, but late winter or early spring is best. Kills most species of woody plants. Some species do not die until second year after treatment. Do not treat where roots of desirable species grow.
* Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated. Rates for Dowpon refer to 
pounds of commercial product per acre broadcast.
Prepared by weed control personnel, Agronomy Department, University of Illinois
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